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ORIGINAL ARTICLES. 





AVERAGE VELOCITIES OF LOW-AREA STORMS AND UPPER 
AIR CURRENTS IN THE UNITED STATES. 
By GENERAL A. W. GREELY, 
Chief Signal Officer. 


In making some investigations in connection with the passage 
of low-area storms across the United States, several points of 
possible interest to meteorologists have developed. It has been 
known for some years, through researches by Loomis and by 
officers of the Signal Corps, that the velocity of storms in pass- 
ing over the United States is greater in winter than in summer. 
A careful examination of the velocity of translation of low- 
area storms during the past seven years shows that there is a 
regular fluctuation through the year, and that the decrease in 
velocity is regular and unbroken from February to June, and 
the increase is nearly as regular to February again. The fre- 
quency of low-area storms in the United States throughout the 
year, corresponds in phase to the rapidity of movement, so that 
both frequency of occurrence and rapidity of translation are 
accurately represented by curves approximately similar with a 
single inflection. The maximum frequency and rapidity occur 
in January and February, while the minimum is from May to 
August, inclusive. 

Personal investigations also tend to support the theory that 
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the movement of low-areas to the eastward, in middle latitudes. 
depends on the general drift of the atmosphere in the same 
direction. An examination of the general directions of the 
surface winds of the United States, shows that such directions 
do not differ materially from the general course of low-area 
storms, although the direction of the latter is affected consider- 
ably by the trend of river valleys, so frequently followed by 
storm centres. 

The writer is disposed to go further and express his belief 
that the average movement of low-area storms in the United 
States, bears quite a constant and definite relation to the veloc- 
ity of upper air currents of about 6,000 feet elevation. In sup- 
port of this opinion is presented the following chart and table, 
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which show the mean hourly velocity of low-area storms and 
the mean velocity of the upper air currents, as exhibited by 
observations from 1881 to 1887, inclusive, on the summit of 
Mount Washington, 6,279 feet. The chart shows a most strik- 
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ing accord between the rapidity of the storm translation and 
of the upper air currents. A further examination of the rec- 
ords in detail, by months as shown in the table, discloses the 
fact that in fifty-seven out of eighty-four months (sixty-seven 
per centum) the departures from the normal have the same 
(positive or minus) sign. It moreover appears that in 36 per 
centum of the cases the difference between the departures of 
storm velocities and wind velocities is 2.0 miles, or less, and in 
70 per centum about 5.0 miles, or less. 

In connection with both chart and table, it should be stated 
that during the winter months (from October to March), the 
velocities of the wind on Mount Washington cannot be deter- 
mined with exactitude, owing to the frequent accumulations of 
frost upon the anemometer. During certain periods when the 
frost work interfered with the instrument to such an extent 
that the record was not continuous, the daily velocity has been 
obtained from the three or five daily observations, made by 
exposing an anemometer for five or ten minutes at each observ- 
ation. During the months of April to September, inclusive, 
when the wind observations are more accurate, it is to be noted 
that the signs of departure (plus or minus) differ only in ten 
months out of forty-five, that is about 22 per centum. It will 
be noticed that the greatest difference between the departures 
of storms and winds occurred in August to October, inclusive, 
which is doubtless owing to the fact that the cyclonic storms 
from the West Indies measured during these months show in 
their westerly and northerly course a very slow rate of speed. 

The writer does not maintain that there is or should be per- 
fect accord between the movements of low-area storms and the 
upper air currents, but simply desires to draw attention to the 
interrelation of these phenomena. The disturbing effect of the 
sun’s heat upon regions of clouds, the relation of the vapor- 
laden air to the storm centre, the quantity of precipitation in 
advance of the storm-centre, and the daily axial rotation of the 
earth, all tend to deflect or modify the direction of the storm 
centre itself. 


These opinions are put forth as the result of a cursory and 
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hasty examination of the data in question, and with a view to 
calling the attention of meteorologists to this important point. 
If there is a constant relation between the movements of the 
upper air currents, and the velocity of translation of storm cen- 
tres, as the writer believes, a definite elucidation of the relation 
would add very greatly to the importance and value of the 


observations of upper clouds in advance of storm centres. 


TORNADOES AND DERECHOS. 
CONTINUED. 
By Dr. Gustavus HInricns, 
Director lowa Weather Service. 


© 


35. I shall only refer to a couple of systematic errors, because 


they undoubtedly permeate and vitiate the entire statistical and 


geographic work on tornadoes now carried on by the Sigial Ser- 
vice. 

36. It seems-to have become a settled practice at the Signal 
Office to catalogue reputed tornadoes, with a view of obtaining 
as long and extended a list as possible at any cost to scientific 
value of the result. 

The method adopted by the Signal Service in drawing up 
their tornado list, if applied to the record of meteorites, would 
require a separate entry for each meteorite of a shower. What 
an absurd list we should have for showers like that of Amana, 
Iowa (February 12, 1875), not to mention the shower of Pul- 
tusk. 

37. The only truly scientific method of tornado record will 
be by dute, as is practiced in regard to meteorites. Everything 
pertaining to track and multiplicity of tornadoes, should remain 
matter of detail; it will give abundant room for study, indeed. 

38. Let us now apply this principle to the notable tornado 
date of April 14, 1886. By reference to my special Bulletin, 
reprinted on page 72 of my Iowa Weather Report for 1886, it 
will be seen that tornadoes visited twelve counties of western 
Iowa, and that the tracks form, at most, three parallel lines on 
which tornadoes started at two or three different points, at dif- 
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ferent times. At most, some six separate tornadoes may be 
distinguished for this date in Iowa. 

Now, in Finley’s Table III, and correspondingly on his map, 
we have nineteen distinct entries, namely, numbers 96 to 114, 
inclusive. In this list Carroll county figures twice; the one tor- 
nado being timed at 5 p.M., the other at 5:05 Pp. m.; the one 
traveling northeast, the other is said to have traveled north- 
northeast. 

Taylor county is favored with four distinct tornado entries for 
that day, all traveling northeast, or N. N.E., or N. 40° E.; one 
being credited to the “afternoon,” another to 8 Pp. M., and two 
to 8:30 p. M.; the width of path is given at 150 feet, 260 feet, 
300 to 500 feet, and 1,520 feet. There is no evidence whatever 
that there was more than one single tornado in Taylor county 
on that evening; there is no reason to credit that county with 
four “great demons of the air,’ to use the phrase whereby 


Finley’s book is seeking the public. 


Cass county is credited with two tornadoes (No. 97 and 107), 


both at 4 p. M., the one going N. E. and the other N. N. E.; the 
one making a track 100 to 350 feet wide, the other 1,320 feet 
wide. Does Finley have any evidence that Cass county on that 
day and at that hour was being devastated by two distinct tor- 
nadoes? So far as I know, there was only one tornado in Cass 
county at that time, and neither the interest of science nor that 
of the people of Cass county calls for the manufacture of addi- 
tional “demons of the air” by the officers of the Signal Ser- 
vice at Washington. 

In concluding this subject, I only add that Audubon county 
gets three and Fremont county two tornadoes (99, 112), in the 
list. Seven other counties get one each. 

39. The tornadoes of June 17, 1882, are credited with only 
two entries in Finley’s table, namely, for Powesheik county 
(No. 64, the Grinnell tornado), and Boone county (No. 65); but 
on Finley’s map we find that remarkable straight track of one 
hundred and forty miles in length, traversing six counties. Of 
course, there was no such a track at all; but, per contra, real 
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tornadoes should have been credited to Story and Jasper coun- 
ties also, if they are to be denoted by counties at all. 

40. The most remarkable tornado date of April 21, 1878, is 
credited by Finley with three distinct entries (Nos. 28, 29 and 


31), and their tracks on the map are also nearly correct, being 


probably taken from my published description and map. But 


this record is in conflict with the county plan, which under No. 
29 would require the mention of Woodbury, Ida and Sac, as 
well-as Monona and Buena Vista; under No. 31, Sac and Cal- 
houn should be eredited, as well as Crawford and Pocahontas. 

11. After looking at this important subject from all sides, I 
see no reason to deviate from the method of making a specific 
entry for actual tornadoes only by the date of the same, reserv- 
ing every further particular to the description. 

42. We will next examine the official tornado record for Lowa, 
before us, in order to strike from the same all storms that were 
not tornadoes at all, but especially derechos. To complete this 
work would require more time and space than at hand; for it 
takes more research and pains to prove the fallacy of an entry 
of this kind than simply to put that entry down on the tornado 
list and print it. I shall therefore restrict myself to some of 
the more notorious cases. 

43. For August 6, 1877, at 2:30 a. M., we find a tornado (No. 
25) credited to Pottawattamie county, about which it is said that 
it traveled towards the southeast. This was, in fact, a north- 
west gale, and is described on page 27 of my Weather Report 
for 1877. 

44. Buchanan county is credited with a tornado (No. 44), 
having traveled northeastward at 4:30 Pp. M., on May 25, 1880. 
The observer at Independence records only a heavy thunder- 
storm at5 p.m. My Bulletin gives no tornado. 

45. A most notable derecho occurred late on June 28, 1881. 
It was fully described in my June Bulletin of that year (pp. 34, 
35), under the heading “Iowa Squalls”’; see also Report for 
1881, pp. 272, 273. The map of this derecho was published in 
my Annual for New-Year, 1883, and Report for 1882, p. 12. The 
same is inserted on next page. 
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This derecho was very severe in Cherokee county, which may 
account for the fact that this county is credited by Finley with 
a big tornado (No. 56.) for this date. The hour given is 4 P. M., 
which is earlier than the derecho; but all that is said is that the 
cloud was of funnel form,—its “path” is left blank. 

46. The widest path of destruction of any tornado in Iowa, 
namely, the extraordinary width of 5,280 feet, is credited to the 
tornado (No. 67) which is said to have traversed Buchanan 
county in a northeasterly direction at 5:27 p. M. on June 22, 
1882. The track of this tornado is drawn over 25 miles diag- 
onally in Buchanan county, on Finley’s map, as will be seen 
from our photo-copy thereof (in § 28.) 

This was a regular derecho, and is mentioned as a squall in 
my Press Bulletin, No. 110, issued to the press of the State on 
July 4, 1882, and reprinted in the Report for 1882, on page 97. 

Evidently, the tornado track drawn by Finley is simply the 
derecho-front about the instant when the storm struck Inde- 
pendence. This derecho extended far beyond Independence 
southeastward, even reaching beyond lowa City. There was no 
tornado in Iowa on that day. Even the newspaper reporters 
state that it was a straight blow. What a sad day it would have 
been for the people of Independence and Buchanan county if 
this “Signal Service Tornado” had been a real tornado and cut 
that swath of destruction five thousand feet wide and twenty-five 
miles long! 
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47. Tornadoes Nos. 68 and 69, credited respectively to Sioux 
and Dallas counties, for June 24, 1882, were only manifestations 
of the derecho of that date, mentioned in the same Bulletin. 

48. Tornado No. 80 figures very largely on Finley’s tornado 
map, extending for some 70 miles through three counties in the 
northwest (Sioux, Plymouth, and Cherokee), and is ascribed to 
July 4, 1884, 5 p.m. ‘There was no such tornado, but only a 
derecho, in these counties. It is claimed by the papers that a 
small tornado was seen in these regions on that day, and in my 
Bulletin for July, 1884, I have admitted this, although upon 
repeated study of all information I am strongly inclined to 
doubt that a minor tornado (or perhaps minute tornadoes) did 
occur. The destructive effects described plainly belong to the 
derecho only, at least so far as I have seen them. There can be 
no possible doubt but that the general direction of the “tornado 
path, No. 80,” on Finley’s map, only marks the blow of the 
derecho. 

49. Tornado No. 85 figures very prominently on the map in 
Powesheik and Iowa counties, for July 23, 1884; it is credited 
with a path 660 to 2,640 feet wide! So far as I have been able 
to learn, it was no tornado at all. Its main direction southeast- 
ward, as well as great width of path, plainly indicate that a der- 
echo has been mistaken for a tornado. 

50. I do not consider it necessary to continue this thankless 
labor. 

What with our western “weather prophets” predicting dire 
storms from the relative position of the planets, and our Signal 
Service inventing and publishing immense tornadoes, cutting 
paths from 2,000 to 5,000 feet wide for thirty and more miles 
through lowa, the honest student of the weather in the West 
has really a hard time of it, and might well be excused if he 
should become impatient. 

51. It will now be necessary to try to eliminate other phe- 
nomena, even not s/forms, from the pretended list of 123 torna- 
does in Iowa published by Lieutenant Finley under the author- 
ity of the Signal Service. 

The mass of data is so bulky, and the information so indefi- 
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nite, that it is difficult to adopt any criterion that will remove all 
the spurious tornadoes. 
52. In 36 cases, nothing is said about the path as to its width, 


and the only statement made involving the possibility that the 
record refers to a tornado is the “funnel” cloud-form. 

But all who have watched the clouds carefully, especially dur- 
ing storms, will admit that such a statement, especially when 


coming from storm-frightened people, or anxious tornado report- 
ers, (eserves very little confidence. Even the floating detached 
rain-clouds from which a more or less notable streak of rain 
seems to descend, is, no doubt, often taken for a tornado cloud; 
it takes but little imagination, or fear, or desire, to report a tor- 
nado, to see a “funnel cloud” in this innocent phenomenon. 

without indication of path 


>? 


The 36 cases of “funnel clouds’ 
of destruction, recorded in the tornado list of Iowa, are Nos. 1, 
12, 18, 19, 26, 33, 36, 41, 43, 45, 48, 49, 50, 54, 55, 56, 57, 70, 73, 
74, 75, 77, 80, 81, 82, 84, 86, 88, 93, 94, 109, 112, 114, 115, 117, 119. 
This last one is marked a “waterspout,” sufticient to let it out 
of the tornado list without question. 

53. Another list of not less than 32 entries fails to indicate 
that either cloud form or destructive path has been noted; prob- 
ably every one of these entries should be removed from the 
tornado list of Iowa. These are Nos. 8, 9, 11, 14, 15, 18, 20, 21, 


- -_ 


22, 23, 24, 25, 27, 32, 34, 35, 39, 44, 46, 58, 61, 68, 69, 72, 79, 87, 


OZ, ¢ 
89, 91, 92, 95, 116, 118. 

54. But it must not by any means be supposed that the posi- 
tive statement of a path of destruction —even one, two, or five 
thousand feet wide -— will allow us to consider the entry properly 
that of a real tornado. Thus tornado No. 2, said to have trav- 
ersed Johnson and Cedar counties on June 7, 1843, at 5 P. M., 
in a direction E. 20° N., as funnel cloud, and to have cut a path 
a thousand feet wide, has not existed. I have carefully exam- 
ined the issues of the weekly Jowa Capital Reporter for June 
3, June 10 and June 17 of 1843, without finding a word about 
any storm, or cyclone, or tornado, or waterspout, in the same. 
Now it is not possible that a whirlwind could cut a swath a thou- 
sand feet wide through the county in which is located the capital 
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of a territory, without being mentioned at the time in the weekly 
paper of that live town. 

55. Indeed, I need only refer to § 46 to prove that the record 
in Finley’s table of a path-width of over five thousand feet is no 
evidence that a tornado has really existed; and I have shown 
repeatedly that a tornado track of from say 30 to 100 miles in 
length, drawn on his map, does not give the least assurance that 
any tornado ever traversed that part of our State. 

56. Now, the 36 “funnel clouds” without anything indicating 
the destructive presence of a tornado, and the 32 entries on 
Finley’s list in which neither funnel-cloud nor path is given to 
indicate that there was a tornado, aggregate 68 entries, which, 
no doubt, nearly all should be entirely removed from the tor- 
nado list of Iowa. 

This is more than half the total number, 123, recorded by 
Finley. 

57. But among the 55 remaining entries we have noticed many 
entirely false, though both funnel and destructive path are re- 
corded,—such as the tornadoes by which the Signal Service has 
devastated Johnson county on June 7, 1843 (No.2), and August 
18, 1858 (No. 9). Another lot were simply derechos, although 
figuring on the Finley list with the widest paths of destruction, 
up to five thousand feet. It is safe to say that not over one out 
of four tornadoes that, according to the authority of the Signal 
Service, have cut a swath of destruction through the plains of 
Iowa up to a mile in width for a distance of over one hundred 
miles in length, have ever existed at all. In other words, three- 
fourths of the tornadoes by which the State of Iowa has been 
afflicted, according to Lieutenant Finley, are nothing but “Sig- 
nal Service tornadoes,” and have happily never existed outside 
of the Signal Office at Washington. 

58. As the Signal Service publications ought to be taken as 
authority, the exposition here given of the utter unreliability of 
the same on the subject of tornadoes is of the utmost impor- 
tance both to science in general and to our people in particular. 
The tornado lists for the other States of the Union are, of course, 
no more reliable than those for Iowa; and accordingly the “Six 
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Hundred Tornadoes” of the Seventh Professional Paper of the 
Signal Service probably should be cut down to say one hundred 
or at most one hundred and fifty. 

59. Before closing this, to me very disagreeable work, I am 
compelled to notice that Finley inflicts on our people quite a 
tornado danger for midsummer, and also for midwinter. Now, 


it is of course of the highest importance to the peace of mind 
of our Lowa people to know whether the Signal Service tornado 
danger of winter and midsummer exists, or whether they need 


fear no such visitations during the seven months which I claim 
to have found free from tornadoes. 

60. The pretended winter list gives two cases for November 
(Nos. 72, in Greene, and 95, in Louisa county), two cases for 
February (Nos. 16 and 17, both ascribed to Van Buren county), 
and one case in March (No. 26, in Crawford and Sac); in all, 
five winter tornadoes. 

The pretended midsummer list is much more extensive, com- 
prising five for August (Nos. 9, 25, 59, 122 and 125), and seven 
for July, after July 4th (Nos. 8, 15, 58, 70, 83, 84, 94); in all, 
twelve midsummer tornadoes. 

61. Now, about Nos. 72, 95, 8,9, 15 and 58 nothing specific 
has been said indicating tnat they may have been genuine tor- 
nadoes. 

Nos. 26, 70, 84, 94 are merely said to have been funnel-clouds. 
Nos. 25, 83 and 84 were no tornadoes at all, as we have shown. 
No. 9 had no existence, not even as a severe storm. This wipes 
out twelve of the seventeen cases given. 

62. Nos. 122 and 123 are insignificant on the face; Nos. 16 
and 17, for Van Buren county, refer probably to but one case, 
for the entries are nearly alike, except that No. 16 is without 
date for 1875, while No. 17 gives date February 27, 1876. By 
turning to my Report for 1876, p. 30, it will be seen that at this 
time there was but the high northwesterly wind, following a 
marked low barometer. This opinion was expressed by me at 
the time, though observer William Craig, of Keosauqua, Van 


, 


Buren county, speaks of a “tornado”— but as he describes the 


damage done, I was unable to accept the name of tornado. 

















Deflection of Horizontal Motion. 


63. Of the total 17, only one entry is left, namely, No. 59, 
August 5, 1881, Clay county. By reference to my Press Bulle- 
tin, No. 99, for August, 1881, this will be noticed to have been a 
derecho (squall), and is more fully described in my Bulletin for 
August, 1881, pp. 45, 46, reprinted in Report for 1881, pp. 281, 
282. 

64. I therefore see no reason to fear a tornado during mid- 
winter or midsummer in lowa, and maintain that periodicity of 
Towa tornadoes given above (§ 16, 17). 


{TO RE CONTINUED, 


DEFLECTION OF HORIZONTAL MOTION DUE TO THE 
SARTH’S ROTATION. 


By M. W. HARRINGTON. 

The demonstration that a deflection of horizontal motion must 
result from the earth’s rotation, and the determination of the 
direction and amount, have been frequently made, but they are 
generally of such a character as to require a knowledge of the 

aleulus. Those who are familiar with this branch of mathe- 
matics can get a full discussion of the subject in Professor Fer- 
rel’s various writings—in the “Astronomical Journal,” and 
elsewhere, but especially in his “Recent Advances in Meteor- 
ology,’—and they will find two or three discussions of the 
subject in previous volumes of this JourNnaL. A highly ingen- 
ious demonstration, without calculus, can also be found in Ger- 
man, in Dr. Sprung’s “Meteorologie,” as well as one with the 
use of the higher mathematics. As, however, many meteoro- 
logical readers do not find it easy to read the higher mathemat- 
ics, and do not possess Dr. Sprung’s excellent book, I venture to 
lay before them a demonstration which is simpler than Dr. 
Sprung’s and which I have not found in my reading in English. 
It is given by Dr. Ginther in his “Lehrbuch der Geophysik,” 
who attributes it to Buff, with modifications by Zéppritz. 

Let us suppose that a material point would move in one sec- 
ond from A to D (Fig. 1) by its own velocity, and that during 
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this second the point A moves to B by the rotation of the earth. 
Then the actual absolute motion of the 
point will be the resultant of the two ve- 
locities A D and A B, that is, the diagonal 
AC of the parallelogram constructed on 
these two velocities, and at the end of the 
second it will be found at C. In order to 
find its relations to local directions let us 
erect at A and at B the north and south 
lines. ‘These will meet where they cross 
the extension of the earth’s axis of rota- 
tion, say at N. The deviation from the 


north of the path of the point at the beginning of its flight at 
A is DAN, while the deviation of its direction at the end is a 
smaller angle, CBN. The body has changed its direction rela- 
tive to the earth’s surface in the course of its flight by an angle 
equal to DAN-CBN. The construction is for the northern 
hemisphere, as the north, N, lies above, and here the deviation 
is to the right hand. If the construction were changed so that 


the north and south lines met below, we would have the figure 
for the southern hemisphere, and the deviation would be to the 
left hand. Moreover, while the deviation is represented for a 
direction AD, the construction is applicable to any azimuth, and 
is thus entirely general. For instance, an apparently doubtful 
case would be when AD is directed westward, or perpen- 
dicular to AN; also when the flight of the point is along the 
line BA. A geometrical construction of these cases, however, 
would show the same difference between the angles DAN and 
CBA. Also, if the point is moving in any way on the earth’s 
surface, the horizontal component of its motion is deflected in 
the manner just represented; and thus we have shown that in 
every horizontal motion on the earth’s surface there is a tend- 
ency to deviate to the right in the northern, and to the left in 
the southern, hemisphere. 

To get the angular amount of this deviation, let us extend the 
line BC to E. Let angle DAN=a,CBN=a; ANB=0. Then 
AEB = «4, because AD and BC are parallel, and AEB also = 














54’ because it is the external opposite angle to ENB and 
NBC of the triangle NBE. Thene = 644 


3 measures the angular deviation of the body. 


To get the linear deviation, let us lay off BC’ equal in length 
to AD, and making the angle a with Nb. Then the linear de- 


viation is CC’. Let this equal «, AN =k, A 


—v. The two triangles ANB and CBC’ are isosceles and have 


the angle CBC’ = the angle ANB. Hence, 


To get the values of s and k, which depen 
and the earth’s rotation, construct (Fig. 2) the 
through A in PAQ, where P is the north 
pole of the earth, M its center, Q the poin 
where the meridian cuts the equator, and 
MN the axis of the earth extended to N. 
AM is the earth’s radius=7. AN isa 
tangent at A and=k. Let ¢ = latitude 
of A=QMA=ANM. Then A/N cos ¢ 
kand AZN sin ¢ = ©. 

7 COS ®@ 

sin 6 

Let w = rotation of the earth in one sec- 
ond. Drop the perpendicular AL from A o 
earth, Then WAL = ¢ and AL =rcos¢ 


tion of A. The linear motion of A = angular velocity x radius 


of rotation = wr cos ¢ = s. 


Substituting these values for s and k in the equation for «, 


we have 
7 CcCOoSs¢@ 
o = CWT COS o = - 





sin ¢ 


which is the motion of the material point in o 


To get the distance « for more than one second, it must be 
remembered that the deviating force is constantly acting, and 


hence is an acceleration, and this accelerat 


Deflection of Horizontal Motion. 351 





= vw sin ¢, 






























or 6 = «a—u', and 


B=s, AD= BC 


d on the latitude 


meridian passing 


n the axis of the 
radius of rota- 


ne second. 


ion may be con- 
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sidered uniform so long as the latitude (¢) does not change 
materially. A uniform acceleration is double the motion for 
the first second; hence if we call the acceleration f, we have 
SJ = 2wv sin 4, 
and the distance (+) traversed in any number of seconds, being 
expressed generally by 
f= 1f8, 
where ¢ is the number of seconds. We have in this case 
& = 3(2wv sin 9) ? = wosin ot, 
which is the linear deviation for a time so short that ¢ does not 
materially change. 
To express the deviation in numbers, we have 


circumference 


w= — apace, 


seconds taken to complete revolution 


In the ease of the earth this becomes 
or 3.14 


86164 43082’ 
3.14 v sin ¢t? 
43082 

The amount of the deviation is small, for it has a large divisor. 
It varies directly with the velocity of the moving body, being 
twice as great when the velocity is doubled, three times when 
the velocity is trebled, and so on. It also depends on the lati- 
tude of the place, to the sine of which it is directly proportional. 
At the equator ¢ = 0, hence sin ¢ = 0, hence there is no devia- 
tion; and this is to be expected, for the deviation changes from 
right-handed to the north of the equator to left-handed to the 
south, and hence must pass through the value 0 at the equator. 
At the poles, the latitude being 90°, sin g = 1, and = has its 
maximum value. 

As the deflection results in every horizontal motion, it must 
affect the horizontal component of every motion in any direc- 
tion. For true vertical motion the horizontal component is zero, 
and a zero deflection will be caused. But a body falling freely 
from a height does not fall exactly vertically. On account of 
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the longer radius of rotation of the body at a height than at the 
earth’s surface, the body let fall has an eastward velocity given 
it, and it falls a little east of the point directly under it. This 
has been repeatedly proven by experiment, but it has been 
usually found that with the eastward there is a much smaller 
southward deflection, and the observations have been made in 
the northern hemisphere. The southward deflection is easily 
explained as the deflection due to the horizontal component of 
motion. In so far as the body moves eastward it moves hori- 
zoptally, and with horizontal motion there must be deflection to 
the tight hand, which in this case is southward. 

The effects of the deflection of horizontal motion have been 
frequently traced, or detected. In bodies with one or more 
freedoms from constraint-it causes right-hand (or left-hand) 
motion, as in cannon-balls, in rivers, in winds, and in a pendu- 
lum free to turn vertically (Foucault's pendulum). The addi- 
tion of constraints makes the evaluation of the motion more 
difficult, and in the case of Foucault’s pendulum the complete 
solution is not yet known. 


When the body is not at all free to move in response to the 
deflective force, the effect is the production of pressure. Thus 
a locomotive presses laterally on its right-hand track, and statis- 
tics show that when it does leave the track, it is more likely to 
do so towards the right than towards the left hand. 

Meteorologically the effects of the deflective force are best 
recognized in cyclonic motion. A particle of air, which starts 
in a straight line for a point of lower atmospheric pressure, is, 
by this force, constantly urged to the right and forced out of its 
rectilinear path. It enters the vortex, consequently, on a curve, 
and, as the deflective force is towards the right, its progress on 
this curve is contra-clockwise, or sinistral. 

ExampLes.—1. If a ball is thrown horizontally in Ann 
Arbor at the rate of 50 feet per second, what will be its 
lateral deviation at the end of the first second? At the end 
of the second? 

The latitude of Ann Arbor is ¢ — 42° 17’; sin ¢ = 0.673. 


c 
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For the first second, 


3.14 x 50 ft. x 0.673 x 1 
= = 0.0024 feet = 0.0288 inch. 





43082 

At the end of the second we have (2)’ = 4 times the preced- 
ing result, or = = 0.0288 x 4 = 0.1152. 

2. A straight-line wind has a velocity of 100 miles per hour. 
What would be its deviation, if perfectly free to yield, at the 
end of an hour? 

100 miles per hour = 146% feet per second. 

3.14 x 14624 x 0.673 x (60)® 2017944 


3 = — = 47 feet. 
43082 43082 





THE INFLUENCE OF FORESTS UPON THE RAINFALL AND 
UPON THE FLOW OF STREAMS-4* 


[ CONCLUDED. } 





By GEORGE F. SWAIN, 
Professor of Civil Engineering at the Massachusetts Institute of Technology. 





Let us now turn our attention to the effect of forests on what 
becomes of the rainfall after it reaches the earth. 

Briefly, it is divided into three parts: one portion flows directly 
from the surface, reaching the streams very quickly, and flowing 
off as surface water; a second portion is evaporated before it has 
time to penetrate far into the ground, as we often see in summer; 
a third portion, finally, percolates into the ground. Now of this 
last portion, that which percolates, a certain fraction descends 
until it reaches the so-called ground water, or an impervious 
stratum, when it flows with said ground water or along said im- 
pervious stratum, either coming to light again in springs, or add- 
ing its waters to those of some stream without first coming to the 
surface, or reaching the sea entirely by underground channels; 
the remaining portion of the water which percolates is retained 
by the capillary attraction of the soil, and is finally evaporated, 
either from the soil directly, or by being taken up by the roots 





*A paper read before the New England Water Works Association. 
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of trees, shrubs, or grasses, and evaporated from their leaves.* 
We may therefore say that the atmospheric precipitation is 
partly evaporated, in one way or another, while the remainder 
is finally returned to the sea, principally, yes, almost wholly, let 
us say for simplicity, by streams and rivers. It is convenient, 
nevertheless, to consider the division into three portions; that 
which finally evaporates, that which flows off at once, and that 
which percolates, simply recollecting that the former portion is 
composed of what quickly evaporates and of a portion of that 
which at first percolates to a greater or less depth. In consid- 
ering the influence of woods, therefore, we must study its effect 
upon each of these three portions. 

Now the first point which I wish to emphasize is this: that 
the amount of water flowing off, or the amount evaporated, or 
the amount percolating, is greatly, yes, enormously affected by 
circumstances entirely independent of forests. The division of 
the precipitation into these three parts is dependent, among 
other things, upon the following factors: the amount, and par- 
ticularly the distribution, of the rainfall through the year; the 
amount which falls in the form of snow, and the length of time 
the snow remains upon the ground; the temperature, and the 
consequent depth to which the ground freezes; the inclination 
of the surface; character of the soil; whether it is cultivated or 
not; ete., ete. The rain which falls in the summer is often almost 
entirely evaporated, while that which falls in spring and late 
autumn may in large portion reach the streams. It is a matter 
of common observation that a heavy storm may occur, which 
quickly saturates the upper layer of the soil, the remainder flow- 
ing off to the streams in rills and brooks, sometimes carrying 
considerable earth along, and often causing considerable fresh- 
ets; while if the same total quantity of rain had fallen much 
more slowly it would have had time not simply to saturate the 
topmost layer of the soil, but to penetrate to deeper layers, reach 

* Very little water is actually absorbed by the plants. The water acts simply as a 
carrier. Thus Ward’s experiments show that seeds, grasses, shrubs, and trees, planted 
In proper earth, moderately watered at first, and covered with a close frame of glass, 
live for many months, and even for years, with only the original store of air and water. 


In one experiment, aspire of grass and a fern flourished for eighteen years in a corked 
bottle. 








356 American Meteorological Journal. 


the ground water, or fill up the springs, besides a larger propor- 
tion being evaporated. Even the way in which the rain is dis- 
tributed through any one week or month may therefore very 
greatly affect the proportion carried off by the streams or the 
proportion evaporated; and in general we may say that the more 
rapidly the,rain falls the greater the percentage which flows off, 
and the more quickly it flows off. And the same is true in even 
perhaps greater degree in regard to the distribution of rainfall 
through the year. Suppose that, as in our Southern Atlantic 
States near the coast, the rain falls principally in the summer 
time, when the evaporation, both from the soil and from the 
trees, is most active; it is evident that a considerable portion of 
the precipitation will be evaporated, especially if the rain falls 
gently, and not in sudden and violent showers. Compare this 
with the case where the principal portion of the rain falls in 
late autumn, winter, or early spring, when the evaporation is not 
energetic, and when the ground is perhaps less prepared to ab- 
sorb moisture. In this case the precipitation will be principally 
shed from the surface and gathered rapidly into the streams. Dif- 
ferent parts of the country, then, in which the rainfall is differ- 


ently distributed, will show entirely different proportions flowing 


off, entirely different proportions evaporated, eutirely different 
proportions percolated. Nor do we even require to compare differ- 
ent portions of the country. Even in the same spot—right here 
in Boston, for instance—the rainfall may be very differently 
distributed this year from the way it was distributed last year, 
or the way it will be distributed next year; and consequently the 
proportions flowing off and evaporated will be correspondingly 
different. In fact, the percentage of the rainfall collected, on 
the Cochituate watershed, since 1877, has varied from 59.8 to 
28.7 per cent. In 1874 and in 1880 almost exactly the same 
quantity of rain fell, viz., 36 inches; but in 1874, 54.3 per cent. 
was collected, and in 1880, 28.7 per cent. 

Now all this may seem to have little or nothing to do with 
forests, but I wish to emphasize the fact that forests constitute 
but one factor, and not always the most important one, affecting 
the flow of streams, and that consequently we must proceed very 
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cautiously in attributing certain supposed effects to the agency 
of forests. The varying effects of the other factors which have 
been enumerated cannot be reduced to figures or predicted be- 
forehand, and until we can do this I consider that it will be an 
absolute impossibility, in the case of large streams, to draw any 
definite conclusions regarding the effect of forests, from obser- 
vations on the flow itself. Supposing that in a region where the 
forests have been extensively removed, we can prove that the 
flow of a stream has been growing more variable: it does not 
therefore follow that it is due to the cutting down of the trees; 
or suppose that we can show that the discharge of the stream 
has been getting smaller: it does not therefore follow that the 
removal of the forests has diminished the rainfall. Yet such 
deductions are constantly being made. I do not dispute the fact 
that the destruction of forests renders the flow of the streams 
more variable, but I desire to call attention to the need of cau- 
tion in drawing conclusions from data regarding the flow of 
large streams, which is affected by so many factors, and to the 
necessity of basing conclusions regarding the influence of for- 
ests upon a comparative study of the effects of forests upon the 
three factors,— evaporation, percolation, and surface discharge, 
—under otherwise similar conditions. Such studies have been 
made, and I will now proceed to give their results, and to briefly 
point out the way in which forests affect the division of the rain- 
fall into its three component parts. First, as regards the pre- 
cipitation itself, the experiments of Ebermayer in Bavaria 
showed that about one-quarter of the rainfall is intercepted by 
the trees, and never reaches the ground, being very soon evap- 
orated. The same authority found that the annual evaporation 
from a free water-surface in a forest was but 36 per cent. of that 
on cleared ground; and as this proportion was about the same 
in all months of the year, it is evidently due, not to the differ- 
ence in temperature of air, but to the smaller amount of wind 
in the forest. The evaporation from moist earth was found to 
be from 40 to 70 per cent. of that in cleared ground, when the 
earth was stripped of moss and leaves, but the effect of the cov- 
ering of moss and leaves was to still further reduce the evapora- 
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tion, to from 30 to 50 per cent. of that without the covering. In 
other words, if the evaporation from uncovered moist earth in 
cleared ground be 100, then that from an uncovered forest 
ground would be, on an average through the year, 38, and on 
forest ground covered with moss and leaves it would be 15. 
This diminution of evaporation was moreover greatest in the 
summer. The very great diminution in evaporation in woods 
was therefore found to more than make up for the 25 per cent. 
of the rainfall which is intercepted by the trees, and never 
reaches the ground; and the covering of moss and leaves was 
proved to be as effective in diminishing the evaporation in the 
woods as such. But we must not omit to consider the fact that 
a large portion of the water percolating is finally evaporated — 
that trees evaporate large quantities of water through their 
leaves and branches. Regarding this point, however, there are 
no very satisfactory experiments, and the results thus far reached 
have been, I believe, discordant. For instance, Schleiden con- 
cluded that the trees of a wood evaporated three times as much 
water as would be evaporated from an equal water surface, while 
Unger found exactly the reverse, viz., that the water surface 
would evaporate three times as much as the plant. In the face 
of such disagreement, definite results are impossible; but since 
the observations of Ebermayer showed that the absolute amount 
of vapor in the air in forests was not perceptibly greater than in 
cleared ground, it seems impossible that trees can be as great 


evaporators as some have made out. Marsh therefore concludes, 


from Ebermayer’s experiments, and those of Risler, that the 
total effect of forests on evaporation is very small, and may be 
neglected; while EKbermayer comes to the result that woods 
evaporate rather more than cleared ground. It is important to 
remember in this connection that if woods have no effect upon 
evaporation, it is difficult to see how they can have any effect 
upon the rainfall. For they cannot alter the amount of vapor 
brought from the ocean, and can only increase the rainfall by 
increasing the evaporation, thus supplying aqueous vapor to the 
atmosphere, to be again precipitated, again evaporated. 

It must also be borne in mind in this connection that in re- 
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gions where the snow lies long upon the ground it may condense 
considerable moisture—some say as much as is evaporated; so 
that in such regions the forests, by preserving the snows, might 
diminish considerably the resultant evaporation. 

Second, in regard to the effect of woods upon tie percolation, 
probably forests may increase or diminish it according to cir- 
cumstances. The roots, no doubt, if not too thick, as in the case 
of grass and turf, facilitate percolation, and even sometimes en- 
able the water to filter along them through impervious strata to 
pervious strata beneath. In La Brenne, a tract of 200,000 acres 
resting on an impermeable sub-stratum of argillaceous earth, 
which ten centuries ago was covered with forests interspersed 
with fertile and salubrious meadows and pastures, has been con- 
verted, by the destruction of the woods, into a*vast expanse of 
pestilential pools and marshes. And in Holland, drainage is 
sometimes facilitated artificially by driving into the ground sev- 
eral hundred stakes per acre, along which the water can perco- 
colate to greater depth than it otherwise would. Then, again, 
the vegetable mould and moss with which the ground in forests 
is covered absorbs the water, prevents its running(off, and allows 
it to percolate gradually. The soil in forests is generally moist, 
and as the evaporation is small from the ground itself, it*is very 
plain that the effect of forests is to diminish the proportion of 
the rainfall shed directly from the surface, and to increase the 
initial percolation. Direct experiments confirm this result. 
Ebermayer found that during the year 20 pertcent. more water 
percolated to a depth of two feet in forests than in cleared 
ground, notwithstanding the loss of 26 per cent. of the rainfall 
intercepted by the trees. But notice the remarkable result, that 
at a depth of four feet, or below the roots of the trees, consider- 
ably less (15 per cent.) percolated in the forest. The roots of the 
trees had more than absorbed the excess at two feet, apparently to 
evaporate it through the leaves. Forests, then, seemed to slightly 
decrease the percolation in Bavaria. And it 1s important to 
notice that when the surface of the ground is covered with a 
thick network of roots, or of thick grass turf, the percolation 
may be greatly hindered. Moss and leaves are much more favor- 
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able, but if the moss is too thick it will be a sponge of too great 
capacity, and will exercise just the opposite effect, holding the 
water, keeping it from percolating, and gradually evaporating it. 
But it is when we come to consider the percolation at different 
seasons that we begin to see the full effect of the forests, for we 
then find the following remarkable results: in winter, the per- 
colation in forests to a depth of four feet was one-half that in 
open ground; in spring, the percolation in forests was slightly 
more than in open ground; in summer, the percolation in for- 
ests was nearly three times that in open ground; and in autumn, 
the percolation was 12 per cent. less in woods than in open 
ground. These results are for Bavaria, but I think that they 
may be very greatly modified in climates that are different. In 
Germany, two-thirds of the rainfall comes in winter and spring, 
but in a region, for instance, where the rain comes almost en- 
tirely in the summer and autumn, I think the total annual per- 
colation will be considerably greater in woods than out of them. 

On open ground, a large portion of the rain in summer is 
evaporated or carried off by the streams, often not penetrating 
the soil beyond a few inches. It is a French saying, “Summer 


rain wets nothing.” The forests decrease the quantity flowing 


off, and allow it to percolate gradually. 

Then,’again, in regions like our own, where the snows are 
deeper and last longer, and where the ground is therefore better 
protected in winter, there is no doubt that the percolation in 
woods will be in winter much greater than according to Eber- 
miyer’s experiments. That physicist found that the ground in 
Bavaria froze just as deep in forests as in open spaces; but in 
regions like our own this will not be found to be the case. In 
fact, it is stated on good authority that where the snow lies deep 
and long the ground is sometimes not frozen at all, and there 
seems little doubt that bare ground freezes deeper than forest 
ground, so that when the forest snows melt they are much more 
readily taken up by the soil than in cleared ground. 

As a recent writer expresses it: “So, also, in colder latitudes, 
where, during the wintry months, the moisture of the atmos- 
phere is precipitated in the form of snow, and accumulates often 
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to a great depth, the conservative influence of the forest is very 
obvious. Sheltered from the winds, and to a considerable de- 
gree from the cold, the snows themselves offer a protecting cov- 
ering. The earth seldom freezes in the forest, and the warmth 
from the ground below gradually melts the snow, and so feeds 
the streams and springs as to maintain in them an equable flow. 
As the warmer sun and wind of advancing spring-time begin to 
heat the surface of the ground, the screen of the trees prevents 
their influences from being so sensibly felt in the woods as in 
the open fields, and the result is that the snows dissolve gradu- 
ally, and the resultant water, sinking in the first place and for 
the most part into the spongy, leafy soil, flows away, gently as do 
the rains of summer time, into the valleys and fields below. But 
when the forests have been removed, the case is very different. 
The snows, no longer screened from the sun’s rays and the warm 
winds by the interposed foliage, or even the naked trunks of the 
trees, are rapidly dissolved, often before the earth beneath, or 
ground over which the waters must flow, has been unlocked from 
the wintry frosts. As a necessary result, thousands of rivulets 
are formed almost at once, which are precipitated into the adja- 
cent streain, whose rapidly increased volumes are hurried to the 
larger streams below, and thus we have our spring floods, often 
so destructive to property as well as life.” * 

The preservation of the snows by the forests and their conse- 
quently slower melting, is of especial importance in the case of 
streams which flow for long distances from north to south, like 
the Merrimac, the Connecticut, and others. Did the snows go 
off suddenly, great freshets would result, but as the spring ad- 


vances northward, the snows from forest regions go off gradually, 


and the spring freshets are much diminished in violence. 
Briefly stated, then, it seems probable that in the United 
States the effect of forests on percolation is to increase its 
amount, particularly in the summer. Now, assuming that the 
woods have no great effect upon evaporation, or that if they have 
they increase it, and that they increase the percolation, it fol- 
lows that they must diminish the quantity directly flowing off; 


* Popular Science Monthly, 1881, page 180, 
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and this is a matter of common observation. By the presence 
of the layer of vegetable mould and leaves, and by the obstruc- 
tion offered by the trunks and roots, they retard the discharge 
of the rains, and especially of the snows, and cause them to be 
in large part retained and given out gradually. As regards the 
total annual quantity discharged by streams, forests should have 
little or no effect, provided that they have no effect upon the 
evaporation; although by facilitating percolation, they may in- 
crease the discharge of subterranean streams, thus slightly 
diminishing that of surface streams. Their function is prin- 
cipally, it would seem, to increase the percolation at the expense 
of the water directly flowing off; and by exercising this function 
particularly in the summer time, they serve as equalizers of flow, 
maintaining comparatively constant the flow of springs, and 
keeping up the streams when they would otherwise go very low. 
They are the reservoirs which feed the springs and streams, and 
of which we should hesitate to diminish the capacity. They are 
equalizers—not only of flow, but of temperature and humidity. 
The removal of forests therefore no doubt tends to increase the 
violence of freshets, and to increase the ratio of the maximum 
to the minimum flow, which ratio is an index of the variability 
of a stream. But it is extremely doubtful whether it can be 
proved—certainly it has not yet been proved—that the removal 
of forests decreases the total quantity flowing off, and I have 
referred already to the difficulty of proving or disproving such 


statements. 


ADDENDA TO THE ARTICLE ON “THE CLIMATE OF SOUTH 
ALBERTA,” IN THE AUGUST NUMBER. 


By C. C. McCAuvLt. 


The table kindly supplied by Mr. Carpmael, of Toronto, Ont., 
from observations at Calgary, N.W.T., published with my article 
in the August number of this JouRNAL, was not so arranged as 
to show distinctly the conditions and climatic effects of the 
Chinook. Indeed, it would seem from the table that the com- 

















Addenda to “ The Climate of South Alberta.” 363 


mon idea among stock-men and others, that the effects of the 
Chinook winds are not nearly so pronounced at Calgary as at 
Macleod and in the whole broad valley of the Belly River and 
its tributaries, were true; for while at Macleod the prevalence 
of a southwest wind, almost invariably mild and warm, is most 
noticeable, at Calgary it would seem that the northwest wind is 
quite as frequent as that from southwest, and there do not ap- 
pear to be the same sudden and pronounced rises in temperature 
that we experience in this more southerly district. Possibly an 
explanation of this difference may be found in the fact that the 
interior of British Columbia, lying to the west and southwest of 
Calgary, is much more mountainous than that part of British 
Columbia and Washington Territory that lies to the west and 
southwest of Macleod; and consequently the wind that impinges 
on the Rockies near Calgary, would, as Mr. Ingersoll pointed out 
in the article before quoted by me, have been robbed of a large 
portion of its original moisture by the intervening mountain 
ranges. Hence a corresponding portion of its latent heat would 
have been lost, so that its dryness, rather than its heat, would 
be its most prominent characteristic. A glance at the map will 
show that a southwesterly wind, blowing over the northwestern 
corner of California, and the interior of Oregon and Washing- 
ton Territory, would have a comparatively unimpeded course, 
between the Cascade and Blue Mountains, to the passes of the 
Rocky Mountains in the neighborhood of Macleod; while a sim- 
ilar wind, blowing from the Oregon coast towards Calgary, would 
meet with range after range of mountains. 

All this, however, from the writer’s lack of access to meteoro- 
logical records (if any such exist for the states and territories 
mentioned), is almost pure conjecture. 

Through the assistance of Mr. C. A. Magrath, D. T. S., Do- 
minion Meteorological Observer at Lethbridge, N. W. T., I am 
now abie to print a table, compiled from his records for the win- 
ter of 1886-87 — probably the most severe winter experienced in 
this district since the advent of civilization — that shows, I think, 
very plainly the wonderful change of temperature produced by 
the Chinook, and the continuous warm weather (‘in midwinter) 
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whenever the wind remains steady from the west and southwest. 
This may fairly be taken as typical of the whole valley of the 
Belly River, and if we had the corresponding records at Mac- 
leod, they would no doubt show similar results, the effects of the 
Chinook being probably slightly intensified. 

The reader, then, will notice in the annexed table the extraor- 
dinary variation of temperature depending on the direction of 
the wind— warm for W. and S. W., and cold for N., N. E. and 
E. winds; and I would more particularly call his attention to 
the following: 

(a) Nov. 19th, 1886. Chinook. Change from a mean of 
— 15.8° to 18.8°; maximum, — 10.8° to — 27°, and a range of 
46.7°. This “Chinook” continued until the 30th, when the 
wind veered to N. E., gradually reducing the temperature from 
a minimum of +- 37.7° on the 29th, to —8.5° on December 3d. 

(b) Dec. 4th, 1886. A new Chinook set in, bringing up the 
mean from 5.1° to 42° in the twenty-four hours, while the range 
shows 40.4°. This warm spell, reaching a mean of 50.6° on the 
13th, lasted for sixteen days, when the wind again worked round 
to easterly points, and cold set in, lasting until 

(c) Jan. 2d, 1887, when we have a well-marked “ Chinook” 


for two days. 

(d) In the Chinock from the 8th to the 14th of January the 
most noticeable feature is, perhaps, the suddenness of the change 
back to cold; viz., from a mean of 19.1° on the 14th to — 4.9° on 
the 15th, followed almost immediately by the Chinook of the 
18th and 19th. 


(e) In the cold weather succeeding the Chinook of the 22d 
to the 27th, notice the sudden fall of the thermometer on the 
30th, the range for that day showing 58.7; terrible cold suc- 
ceeding, until the Chinook of February 12th to 20th. 

Mr. McGrath’s notes and remarks, which are copied verbatim, 
are also very valuable. 

Since writing the sketch that appeared in the August number 
I have had the pleasure of reading the very interesting series of 
articles by Mr. Mark W. Harrington on “The Chinook Winds,” 
in the AMERICAN METEOROLOGICAL JOURNAL. 
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As a mere amateur, with an elementary smattering of science, 
one cannot help feeling very diftident in advancing any opinion 
at variance with recognized authorities. While, however, there 
seems a very general consensus of opinion that the warmth and 
dryness of the Chinook depend on the principle of latent heat, 
I venture to submit that the doctrine of manifestation of this 
latent heat from the elevation and subsequent depression of the 
air does not alone account for the phenomenon, and that we must 
rather rely on the manifestation of the heat through the deposi- 
tion of rain, hail, and snow,—this view, I think, being strength- 
ened by the argument derived from the phenomena of cold 
spring and warm autumn weather, as I attempted to explain 
them in my former article. 

My argument is, that the warmth and dryness do not depend 
on the height to which the air is forced in crossing the moun- 
tains, though no doubt this is an element of the phenomenon. 
Suppose the Rocky Mountains (of an average width of fifty 
miles) to be only 1,000 feet high, but grant that they present 
huge fields and masses of ice and snow—are, in fact, able to 
cause the deposition, in large quantities, of snow, rain, and hail, 
from warm, vapor-laden winds from the Pacific; would not the 
result still be that the west and southwest winds of the plains 
and foot-hills must be dry and warm—to all intents and pur- 
poses, Chinooks? 

Without a series of observations, taken at stations on the 
Pacific coast, and in the interior of the states and provinces of 
the Pacific slope, as well as in the mountains and on the plains, 
we are, of course, arguing on very unsatisfactory material; but 
the phenomena of the Chinook winds are so interesting, and of 
such importance from a climatic point of view, that I trust not 
only shall we in the near future have reliable series of such 
observations for careful study and comparison, but that the 
subject will be thoroughly taken up by meteorologists who have 
not, like the writer, any taint of sciolism. 


LETHBRIDGE, August 30th, 1888, 
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TABLE. 
Compiled from Records kept by C. A. Magrath, Esq., D. T.8., Domin- 
ton Meteorological Observer at Lethbridge, N. W. T’. 





Date. Wind. Thermometers. 





temarks. 


1886. Notes, % Direction. Mean 





8A.M/12M. |8 PM 


SW 


Sw | sw | sw 


isw | sw 
NE | NE | NE 
NE | NE | NE 3.2 8|— 6.5 Snow flurries. 
Still 5.8 —10.! Clear and cold. 


Chinook 7 W 


Snow disappear- 
ing. 
26 || Chinook 


vd 
ro 

922 

2g 


30 


1 Stormy. 
Light snow. 
Clear and cold. 
Chinook »18 SW j 5:6 Very mild. 


Snow all gone. 


Very light shower 
of rain at 9 P.M. 








Date. 


1886, 


Dee. 17 | 


30 


1887. 


Jan. 1 
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TABLE.—Continued. 


Thermometers. 


Direction. Mean Max. 


SsP.M 





SW 37.0) 42.0) 


as 33.3 39.0 
= 40.0 45 ol 
0 11.7 16.1 
NE 6.0 24.1 
id 3.4 7.2 
I 5.4, 16.1 


- 13.2, —10.8 
SE -12.8 & . 
I 1.5|+ 8.8 
SE 0.8 $1.2 
0 10.9 5.8 
I 0.9} 5.2 
SE 11.9 --10.8 
N 4.2 1.8 
SW || 37.6 40.0 
aia 39.0 51.0 
NE 3.5] «5.2 
SE — 5.2 0.8 
NE 0.0 2.2 
0 - 2.7 5.2 


- 32.6 36.0 
a 33.3) 38.0 


NE ||— 4.9/— 0.8 —12.5 








Flurries of snow 


Stormy and drift- 


Mild. and drifting 


| 
-1/—15.5) 41.6 
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TABLE.—Continued. 
Wind. 


Remarks. 


Notes. 


Range. 


| 


Jan. 17* 5. Wis 3W || 28.9] 33.0/— 5.4/38 4)| Hard snowing 
Chinook from NE from 6 
» 7|\24.3 ) toll P.M 


a5 Calm. lin. snow. 
Mild till 10 A.M., 

when thermom- 

eter rapidly fell. 


Chinook 


2 inches of snow 
fell last night. 


Drifting. 


Flurries of show 
falling all day, 
and driltting. 


Drifting from N. 


Commenced to 
drift from NW. 
Flurries of snow. 


Train returned 
from Dunmore. 


2 | Chinook | 13.3 | SW | SW 


*The latter half of this month has been very severe. Have heard many “old timers ”’ 
compare the severity of the weather and depth of snow to the winter of 1871. The Com- 
pany’s railway may be said to have been, and is still, blocked throughout this month; 
and from Grassy Lake to Dunmore there is a succession of cuts through the snow, in 
many of which the train actually dissappears out of sight. 
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TABLE.—Concluded. 


Thermometers 


Remarks. 


Direction. lean!) Max.) Min. 


Blowing a gal 


Drifting, with flur 
ries OF snow, 


Chinook 
is ) 21.7 23.3 Snow rapidly dis 
appearing. 
42.3 47.0) 37.7 3 Snow nearly all 
gone. 

Train returned from Dunmore on the 27th of February, and returned to D, on the 
following day. Snow was very deep (probably 1 to 2 feet on level prairie, and drifts in 
places 4 and 5 feet deep), and weather very cold up to the 26th, when a very strong south- 
west wind (“ Chinook ”’) set in and kept blowing until 9 Pp. M. on the 28th. Water is lying 
around in pools, and the snow has all disappeared except in places where drifts were. 





CORRESPONDENCE. 


NOTE ON SPURIOUS BOWS. 


I have not the means of going into the matter fully, but I am 


unable to find that the spurious bow is ever observed in more 
than two or three bands. I have never seen the phenomenon 
but once myself, and that was the 17th August, 1888, when, a 
light shower clearing toward the east shortly before sunset, the 
primary and secondary bows came out in magnificent colors and 
perfect figure. 

24 
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At 6:48, local mean time, I readily counted six spurious bows. 
beneath the primary. They were visible nearly ten minutes, 
and melted away with the primary. No spurious belts were 
apparent above the secondary bow. 

This observation was made at a point about 600 feet north of 
my residence; and returning home subsequently, I found that 
Mrs. Todd had independently observed a like phenomenon, only, 
with eyes in better color-training than mine, she had counted 
seven bands, instead of six. 

Appended are the usual observations for this day and the 
two adjacent, made by the Misses Snell, at the Meteorological 
Observatory, about 4,000 feet southwest of the above point.* 

The total width of the spurious bows was about one and one- 
fourth times that of the primary bow immediately outside of 
them. To my eye the belts grew fainter inward, and the sixth 
was quite difficult to make out. Mrs. Todd observed the usual 
succession of spectral colors in each supernumerary; but these 
bands were not sufficiently distinct, each from the other, to enable 
her to say whether the order was the same as in primary, or not. 

The air was very transparent and perfectly quiet. There had 
been thunder showers all day; but at the precise point from 
which the spurious bows were seen, the shower had gone by, 
and it was not then raining there. Nothing unusual about the 
shower itself had attracted attention, and thus there are no 
data for deciding whether the rain-drops were either smaller or 


of a more nearly uniform size than usually. Davin P. Topp. 
AMHERST COLLEGE OBSERVATORY, November 14, 1888. 


FORT LEAVENWORTH RAINFALL. 


To THE EDITORs: 

The rainfall at Fort Leavenworth has attracted a great deal of 
attention, and various attempts have been made to introduce it 
in various discussions. It will be readily'seen that since these 
records go back to 1837, they are of great importance. The 
latest addition to this discussion is an article by Mr. Curtis, at 
page 232, September number of this JourNAL, reprinted from 
Science. As this article bids fair to be extensively quoted, I 


These are omitted from lack of space.—ED. 





Fort Leavenworth Rainfall. 


beg leave to call attention to one or two points of extreme 
importance. 

Ist. The rain-gauge at Ft. Leavenworth appears to have had 
a fair exposure on a plain 160 ft. above the Missouri and on its 
west bank. 

2d. The Leavenworth gauge was on the same side of the river 
as the above, but three miles south of it, and exposed on a roof 
48 ft. above ground. 

3d. It would seem fairly well settled that if rain-gauges are 
fairly well exposed, and only three miles apart, in a level coun- 
try, they will give nearly the same results. But in these cases 
before us it will be generally admitted that the city gauge in the 
middle of a city, and on a roof 48 ft. above ground, is likely to 
give much the less rain. We have 17 out of 78 cases, by the 
table, in which the Fort gauge in warm weather gave the more 
rain, and we may well believe that according to the methods of 
measurement the Fort gauge is likely to give the less rain at all 
times, though it may have actually the more rain. 

4th. The greatest difficulty has arisen, however, from errors 
in estimating the amount of precipitation in the winter time at 
Ft. Leavenworth, and this difficulty has been very much en- 
hanced from the fact that the observers have been continually 
changed. We may generally conclude that where observers 
specify “melted snow” and give the amounts to hundredths of 
inches, they have actually melted or calculated the amount of 
melted snow from the snow. Probably one of the most serious 
difficulties has arisen from the error in estimating snow when it 
is drifting. One thing, however, would seem to be absolutely 
certain, and that is that in the winter time Fort Leavenworth 


would invariably get more snow than the city, and the only way 


to obtain the former would be to add a little to the latter. 

5th. Another criterion would seem to be that if we accept the 
winter record of any observer as correct, all his other winter 
records may generally be regarded as correct. 

I have gone over the whole of the original Fort Leavenworth 
record, and have analyzed the preparation of the table in the 
last number of this Journat. The effort seems to have been, 
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in many cases, to compare with the city record and judiciously 
pare down the winter Fort record. I totally disagree with the 
views set forth in that paper. 

After a most careful study of the whole question, I have no 
fear in stating that the Fort precipitation, winter and summer, 
does not differ materially from the city record, and the tendeney 
is to a slightly greater precipitation at the former. 

The-records at the Fort are of no use for a critical examina- 
tion and discussion, and we must rest content with the city record 
for the period covered by the table referred to above. 


H. A. Hazen. 


October 2 


To tHe Eprrors: 
With your correspondent I have no controversy. The value 


of the Fort Leavenworth rainfall record is certainly open to 


question, and no one 1s more likely to appreciate the extent of 


its unreliability than one who has discovered and corrected a 
portion, at least, of its errors. The only point in the letter that 
calls for remark is the writer’s statement that he has “gone over 
the whole of the original Fort Leavenworth record.” As the 
original books of observation are kept at Fort Leavenworth, I 
ean hardly think that he has ever seen them. Accordingly I 
easily believe that his conclusions may be fully warranted by 
such copics of this data as he has access to. 1 would add only 
that, in the paper under criticisin, there are no “views set forth,” 
but it is simply a presentation of the data as obtained from a 
eareful and pains-taking examination of the original entries of 
the observations. Gro. E. Curtis. 


TOPEKA, KANSAS, October 12, 188s, 


Nore (added Nov. 5) There is no record of rainfall at Fort 
Leavenworth which can be properly called an original record. 
If the original record was made in pencil, it was upon a loose 
sheet which has not been preserved. Two copies were made in 
ink; one of them retained, and the other seut to Washington. 


It is evident that these copies must have equal weight. H. 
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CURRENT NOTES. 


BavarRIAN METEOROLOGICAL OBSERVATIONS. — Volume % of 
Beobachtungen der meteorologischen Stalionen im Keonigreich 
Bayern forms the Bavarian part of the German Meteorological 
Year-Book for 1887. It is issued by the Meteorological Central 
Station in Munich, under the joint superintendence of Dr. Lang, 
the director, and Dr. Erk, the adjunct. The observations are 
published in quarterly parts, giving in the international form a 
monthly summary for 36 stations, and an annual summary for 
51 stations. A new determination of the altitude of the barom- 
eter stations and of the gravity corrections to be applied to 
the barometric readings has been made. The weather predic- 
tions are now telegraphed from Munich to subscribers, whose 
number averages 35, in words instead of in cipher, as was 
formerly done to save expense. The average percentage of suc- 
cess of the predictions for wind, cloudiness, precipitation and 
temperature, estimated at four stations, was 84. Besides the 
regular observations it is noted that special observations were 
made during the total solar eclipse of August 19, 1887, in co- 
operation with the Prussian Meteorological Institute. The 
results of both these series of observations have been sent to 
Professor Upton of Providence, R. L, who with the reviewer 
made special meteorological observations in Russia during the 
eclipse. 

Besides the tables of observations the volume contains a 
number of interesting researches. One of these is an investi- 
gation of the variation of the precipitation and the ground water 


by Dr. Lang who finds a faint coincidence. Dr. Lang also dis- 


cusses the secular variation of danger by lightning in Bavaria, 
and comes to the curious conclusion that the minimum danger 
is during a period of maximum sun-spots. The greater immu- 
nity of cities as compared with their suburbs from danger by 
lightning is clearly brought out in the investigation. The 
reports of thunder-storms in Bavaria, Wirtemberg and Baden, 
are discussed by Horn and Lang. The mean velocity of trans- 
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lation was found to be 22.6 milcs per hour, which varied from 
16.2 miles in storms emanating from the eastern semi-circle to 
23.3 miles for those from the western semi-circle. From a 
physical investigation of hail-storms commenced in 1886 it was 
concluded that hail began after the first thunder was heard, and 
that neither rivers, lakes nor forests furnished a protection 
against hail. By special measurements of the snow on the 
ground data were obtained of its depth and the length of time 
it covered the ground in the region of the Bavarian Alps. This 
publication is a sample of what is being done by the foreign 
meteorological bureaus, not only in collecting valuable data but 
in discussing them and deducing facts. A. L. R. 


Tornado Hanp-sooks.— Lieut. J. P. Finley, of the U. S. 
Signal Service, who, as probably most of our readers know, has 
been engaged for years in the study of the vast amount of tor- 
nado data collected by the Signal Service, has recently published 
some inexpensive little pamphlets* intended to explain popu- 
larly to dwellers in states where tornadoes are common—-and 
statistics show that they have occurred in all states lying east of 
the 100th Meridian-—-what a tornado is and how it may be 
escaped. 

Lieut. Finley first describes the conditions necessary for the 
development of tornadoes, as formulated by Ferrel, which are 
thus summarized: (1) The unstable state of the atmosphere: 
For well known reasons this state occurs mostly in the cloud- 
regions and hence tornadie gyrations usually commence there, 
and are afterwards propagate! downwards to the earth’s surface. 
(2) The opposing movement of warm, moist and cold, dry air 
currents, the latter overflowing the former; or in other words, 
the surface winds from a lower latitude, or any warmer region, 
moving to higher latitudes, while the normal temperature of the 
air above is not affected, or at least increased, in the same way. 


This condition of things increases the temperature below and 


*TORNADOES: What they are and how to escape them. 90 pp. Price, 25 cents. 
Illinois Tornadoes; Kansas Tornadoes; Towa Tornadoes. Each 10 pp. with map. Wash- 


ingon: J. H Soulé, 1888. 
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decreases it above, giving rise to the large vertical gradients of 
tem perature, decreasing with increasing altitude, which is neces- 
sary to the unstable state. (3) The existence of a gyratory 
motion relative to some central point, arising from any cause 
whatever. (4) Warm, moist air, saturated or very nearly so, at 
the existing temperature. 

As a result of the discussion of the data the author makes a 
large number of deductions. Some of these are as follows: 
Tornadoes always occur in the southeast quadrant of an area of 


low pressure and at distances, generally, of 200 to 500 miles 


from its center. ‘The general direction of movement of the 
tornado is invariably from a point in the southwest quadrant to 
a point in the northeast quadrant. The tornado cloud assumes 
the form of a funnel, the small end drawing near or resting 
upon the ground. The cloud and the air beneath it revolve 
about a central vertical axis with inconceivable rapidity and 
always in a direction contrary to the movement of the hands of 
a clock. The destructive violence of a tornado is sometimes 
confined to a path a few yards in width, or it may widen to the 
extreme limit of 80 rods. The tornado with hardly an excep- 
tion occurs in the afternoon, just after the hottest part of the 
day. The month of greatest frequency is May, followed next by 
April. The state in which the greatest number of tornadoes 
have occurred is Missouri, followed next in order by Kansas and 
Georgia. 

By comparing the number of tornadoes in each state with 
the acreage of forests, it is found that the latter appears to 
have no perceptible influence in preventing the occurrence of 
tornadoes or in assuaging their violence. From a eareful 
investigation of the origin of tornadoes and their geographical 
distribution, there is every reason to believe that these storms 
were as frequent and violent two hundred years ago as now. 
Moreover, there appears to be no cause for any unusual change 
in the annual frequency of tornadoes for a like period to come. 
It must be considered that during the past ten years, the Signal 
Service has had greater facilities for collecting reports, and the 
rapid growth of the country, with a greater zeal of the Press, has 
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brought to light the occurrence of many storms which otherwise 
would not have been reported. 

The author goes on to describe the local signs which precede 
tornadoes and the proper direction in which to flee to escape 
them. He also gives suggestions for making a tornado cave and 
closes with examples of the extreme violence of tornadoes in 
which he is assisted by illustrations of some destructive torna- 
does, which are distributed through this and the State Hand- 
books. These contain each a county map on which all the tor- 
nadoes reported have been plotted, together with tables giving a 
chronological list of the tornadoes and their special features 
with their frequency in respect to counties and times. We have 
noted a few minor misprints, e. g.: Kansas for lowa in Table IIT 
of the lowa book and in Table | of the general pamphlet the 
annual totals are erroneously given for December. The series 
is a most valuable one for popular use, as we believe that no one 
has the practical knowledge of tornadoes which Lieut. Finley 
possesses. A. L. R. 

THe Eruption OF KRAKATOA AND SUBSEQUENT PHENOMENA. * 
—We have not space to adequately review this admirable report. 
It gives a detailed and complete account of the phenomena pre- 
ceding, accompanying, and following the most remarkable ter- 
restrial cataclysm known in historical times. Appearing, as it 
does, five years after the phenomenon, the committee has had 


opportunity to collect the immense but very scattered literature 
on the subject, and they have discussed it apparently with im- 


partiality and judgment. 

The following statement of the ground covered is taken from 
the announcement of the publisher. 

The first part is on the voleanic phenomena of the eruption, and 
on the nature and distribution of the ejected materials, by Prof. 
Judd, President Geol. Soc. This part gives an epitome of the 
history of the voleano back to the 17th century. , It describes 
the minor May eruption, when the smoke column was estimated 


* Report of the Krakatoa Committee of the Royal Society. Royal 4to, XVI. 494 pp 
Forty-five colorec and other plates. Truebner & Co., London, 1888. 
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to be seven miles high, and the great eruption of August, when 
the estimated height of the smoke column was 17 miles; when 
darkness extended 150 miles from the voleano, and 36,380 per- 
sons were killed, chiefly by the sea waves. It also describes the 
geological structure of Krakatoa, and of the ejected pumice and 
dust, pointing out the differences in that which fell at distances 
up to 900 miles from the voleano. 

The second part is on the air waves and sounds caused by the 
eruption, by Lieut.-General Strachey, Chairman Meteorological 
Council. This part shows that the conenssion to the atmos- 
phere was so intense that it affected every barometer in the 
world, and set up a series of air waves which were traceable 


more than four days after the eruption, and that the sound was 


heard certainly 2,000 and most probably 2,968 miles from Kra- 
katoa. 

The next part is on the seismic sea waves caused by the erup- 
tion, by Captain W. J. L. Wharton, Hydrographer to the Ad- 
miralty. This describes the fearful loss of life and structural 


damage produced by the great wave, 135 feet high, and the rate 
of translation of that wave to all the principal tide-gauges in 
the world. It was observed even at Havre, 10,780 miles from 
its starting point. 

Then follows a part on the unusual optical phenomena of the 
atmosphere, 1883-86, including twilight effects, coronal appear- 
ances, sky haze, colored suns, moons, ete.; by the Hon. F. A. 
Rollo Russell and Mr. E. Douglas Archibald. This part gives 
descriptions of the unusual twilight glows in various parts of 
the world, pointing out in what respects they differed from 
ordinary sunsets, and discusses their proximate physical cause. 
It gives a list of the places and dates at which the sun or moon 
was observed to be blue, green, or of other unusual color. It 
describes the peculiar sky-haze and its effect, also the large red 
corona round the sun, generally known as Bishop’s ring, and 
Prof. Kiessling’s experimental reproduction of analogous 
appearances. It gives a chronological list from nearly all parts 
of the world of the first appearances of the optical phenomena 
— shows their general distribution in time and space, and the 
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velocity of translation of the smoke stream, and explains the 
relations between it and the ordinary movements of the atmos- 
phere. It considers the altitude of the stratum producing the 
phenomena, and its gradual descent. It gives a list from A. D. 
1509 to 1886 of the principal voleanic eruptions, and of remark- 
able optical phenomena frequently synchronous with them, and 
concludes with a general analysis of the evidence as to the con- 
nection between the unusual optical phenomena of 1883-86 and 
the Krakatoa eruption. 

The last part is on the magnetical and electrical phenomena 
accompanying the Krakatoa explosion, and is by G. M. Whipple, 
Superintendent Kew Observatory. The work is provided with 
ample indexes, and the frontispiece consists of chromo-litho- 
graphic reproductions of six beautiful crayon sketches of the 
twilight and after-glow of Nov. 26th, 1883, by Mr. W. Ascroft. 
The editor of the complete volume is Mr. G. J. Symons, F. R.S. 


GueEssinc THE WEATHER.— The New York Evening World, 
following in the track of the Detroit Hvening Journal, has 
offered a prize of one hundred dollars to the first person who 
sends it the dates of the coldest three days during the winter cf 
1888-9. The period covered is to include the months of Decem- 
ber, January, February and March, and the object is not to 
prophesy the coldest three consecutive, but the three coldest days 
however distributed. At first sight this does not seem to be 
such a hopeless task, but a calculation shows that the 121 days 
can be arranged three at a time in 287,980 combinations, that 
is, each person (for one guess only is allowed) has one chance 
theoretically, in somewhat more than two hundred and eighty 
thousand of guessing the correct dates. In practice, however, 
the question is complicated by a probable convergence of the 
guesses (and possibly of the coldest days) towards the middle of 
the winter. 

The value of the chance is, leaving out the increased probabil- 
ity in January, $100 : 287,980 = 0.04 cent, or 1-25th of a cent, 
while every person who writes a guess on a postal card pays one 
cent (twenty-five times its value) without counting his or her 
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time. The probability that the World will have to pay, suppos- 
ing there are 2,000 contestants, is 2,000 -- 287,980 = 1-144th, or 
one chance in 144, and the cost of the risk to the World, that is 
to say, the amount that an insurer would require to take the risk 
without profits, is $100 = 144 = 70 cents. As it is stated that 
the prize will not be awarded unless the dates which prove to be 
the coldest by the records of the New York Signal Office are cor- 
rectly named, it seems evident that this enterprising journal is 
likely to do a good bit of advertising at no expense to itself. 
A. L. R. 


INSTRUCTIONS FOR OBSERVING CLOouDs.* — At the present time 
there is probably no class of meteorological observations more 
worthy of attention than those of clouds, and cloud motions. 
Better methods of observing and recording these are undoubt- 
edly desirable. Mr. Abercromby has been a close student of 
clouds for several years, and the instructions for observing 
clouds which he now issues are undoubtedly an advance over 
those at present in use. He refers the clouds to three levels, 
and recognizes seven different types of cloud-structure, viz.: (1) 
Fibrous, hairy, or feathery; (2) fleeecy or wooly; (3) rocky or 
humpy; (4) flat sheet cloud; (5) rain cloud. For indicating 
the various cloud-forms ten names are used, viz.: Cirrus, cirro- 
stratus, cirro-cumulus, cumulo-cirrus, strato-cumulus, cumulus, 
cumulo-nimbus, nimbus, stratus. These forms are illustrated 
by means of photographs; but the present writer believes that 
a beginner would have much more difficulty in recognizing the 
different forms from these photographs than from good draw- 
ings, though he thinks it might have been well to supplement 
the drawings by photographs. To determine the direction of 
motion of clouds and the radiation of cirrus stripes correctly by 
direct observation is a much more difficult task than most per- 


sons imagine. Instructions for eliminating the effects of per- 


spective and securing accuracy in the observations are given. 
The advance of science, however, consists largely, if not en- 


*By Hon. Ralph Abercromby, F. R. Met. Soc. pp. 22. Edward Stanford, Charing 
Cross, 8S. W., London. 
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tirely, in the use of instruments to supplement or displace 
human judgment; and as few people would trust to merely 
dampening the finger and holding it up in order to determine 
the direction from which the wind blows, the present writer 
hopes that it will not be long before some form of cloud mirror, 
or nephoscope, will be generally adopted for determing cloud 
motions in place of the crude methods now in use. H. H. C. 


NoreEs ON THE CLIMATE OF CoLorapo.— The climate of Col- 
orado is now becoming of special interest, owing to the number 
of invalids who resort there for lung diseases. The Colorado 
Meteorological Association, which was established two years ago 
to investigate the climatology of the state, had at the end of 
last year forty stations reporting to it. A monthly Bulletin con- 
taining the observations and their discussion by Prof. Loud, of 
Colorado College, is published by the Association. From the 
summary for the year 1887, and from an Analysis of Signal 
Service Statistics with reference to Colorado Climate by Dr. 8. 
A. Fisk, are drawn some of the following data, while reference 
has also been made to Hann’s Klimatologie. 

The chief characteristics of the Colorado climate, as compared 
with that of the Eastern and Middie States, are the small annual 
precipitation, the extreme dryness of the air and the large 
amount of sunshine. Places in the Rocky Mountains are much 
warmer in proportion to their altitude, especially in winter, than 
those on the eastern slopes. Thus the mean temperature of 
Denver is only 4° lower than that of St. Louis, situated farther 
south and 4,700 feet lower. Timber grows in Colorado on the 
mountains above 11,000 feet, and cattle remain all winter on the 
plains. Another feature is the large daily range of temperature. 


In the East the daily range is determined by unperiodical 


phenomena, such as the changes of wind, etc., but in this region 
it is caused by insolation and radiation and not infrequently 
amounts to 35°. After a severe frost in the morning the sun 
raises the air at noon to a comfortable temperature. Thus the 
noon temperature at Denver during the winter is more than 5° 
higher than at St. Louis. At Colorado Springs (elevation 5,900 

















Current Noies. 351 


feet) the means of the daily maximum of temperature for De- 
cember, 1887, January and February, 1888, were 41.7°, 43.1° and 
46.2°, respectively, the means of the corresponding minima 
being 14.7°, 15.6° and 17.1°. At noon the relative humidity 
sinks to 10 or 20 per cent. in spring and summer. At Denver 
the mean humidity is for the winter 55; spring 49; summer 46, 
and autumn 47; at St. Louis the figures are 71, 64, 68 and 67, 
respectively. The precipitation is correspondingly small, amount- 
ing to less than 15 inches for the year at most stations in Col- 
orado, as compared with 50 inches on the Atlantic coast, and 30 
inches in the Mississippi Valley. The greatest part falls in 
heavy showers during the summer and but little in winter. 
Owing to the small snowfall, the high midday temperatures, the 
dry air and the sandy soil, the snow soon disappears in the, 
valleys and parks without leaving mud behind. Even at such 
elevated places as Leadville (10,200 feet), the snow does not 
accumulate to a great depth. The number of cloudy days at 
Denver is less than at Boston in the proportion of 46 to 115, 
the mean cloudiness on a seale of 10 being 3.8. 

Owing to the clear, diathermous air the sun’s rays are at all 
times very powerful, though experiments on sun temperatures 
cannot be quoted. The prevailing winds instead of being from 
west to northwest, as is the case on the Atlantic Coast, blows 
from the south at Denver and with considerably less velocity 
though severe gales are not uncommon. 

With the hope of being useful to invalids and tourists we 
quote Prof. Loud’s résume of the seasons at Colorado Springs. 
Winter: For several hours on the majority of winter days in- 
valids can sit on porches without extra wraps; so powerful is 
the sun’s heat in winter that sunshades are grateful and mid- 
day pienies taken. It is at this season that the greatest im- 
provement is noticed in the consumptives. Spring: The spring 
is, undoubtedly, here as elsewhere, the least desirable season of 
the year, but it compares favorably with other climates, and 
there is no period of melting snow or special month to be 
avoided, and an invalid can on occasion change with advantage 


his location on the elevated ground of Colorado and New Mex- 
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ico for a few weeks, guided by the weather reports. Summer: 
The day temperature in the shade is seldom over 82°. The air 
being dry, the heat is much less felt than a lower temperature 
in damper climates. The temperature by night is almost in- 
variably cool, and two blankets, at least, are grateful to sleep 
under; while the mornings and evenings being cool, without dew 
or dampness, give sufficient daylight hours for exercise for those 
who shun the mid-day heat. Autumn: The autumn is perhaps 
the most enjoyable season of the year, as it is very dry and warm 
without excessive heat and with few storms. A. L. R. 


RELATION OF TORNADOES TO AREAS OF Low PreEssuRE.— As 
our readers may remember, there has been some discussion in 
this volume of the JouRNAL on the discoverer of the fact that 
tornadoes develop in the southeast quadrant of a storm area. 
The last discussion of the subject was a letter by Professor 
Hazen, on page 176. Lieutenant Finley, in reply, calls our 
attention to the following points: Vague references to torna- 
does to the south and east of a cyclonic center are not sufficient 
to establish priority of the discovery when the writer shows no 
evidence of recognizing the generality of the fact which he 
states as an individual instance. The fact of this generality, 
Lieutenant Finley is confident, was not stated by any one in the 
Signal Service or out of it before 1881, in which year it was 
stated by him in Professional Paper, No. VII, of the service, 
and in a discussion of the tornadoes of June 12th of that year 
which was published in the Monthly Weather Review for that 
month. Redfield’s alleged previous discovery is not supported 
by his statements, and moreover is improbable from his lack of 
use of the modern weather map. The use of “southwest” for 
“southeast” in Professional Paper, No. VII, was a bona fide 


typographical error. The reference to Lieutenant Finley’s dis- 


covery is clearly and unmistakably given by Professor Ferrel 
in his “ Recent Advances in Meteorology,” page 327. Also, in 
the first volume of this JourNAL Professor Davis clearly recog- 
nized the distinctness with which the relation in question is 
brought out by Lieutenant Finley’s tornado maps of 1884. 
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We think we have now put the matter in such a form that 
every reader can, by a study of the letters on the subject and 
this note, make up his mind as to the priority of this important 
discovery. We have attempted to give a hearing to both par- 
ties, and the discussion will be closed, so far as this JouRNAL is 
concerned, until there are new facts to communicate. 





RoyaL MereoroLoeicaL Society.— The first monthly meet- 
ing of this Society for the present session was held on Wednes- 
day evening, the 21st of November, at the Institution of Civil 
Engineers, 25 Great George Street, Westminster; Dr. W. Mar- 
cet, F. R. S., President, in the chair. 

Senor A. Arcimis, Mr. J. W. H. Gray, Dr. J. L. Green, Mr. R. 
T. Morgan, Mr. C. E. Mumford, Mr. E. L. Oxenham, F. R. G. 
S., Dr. A. M. Robertson, Dr. E. Seaton, Mr. J. N. Sidebotham 
and Dr. T. C. Squance, were elected Fellows of the Society. 

The following papers were read: 

1. “Results of an Investigation of the Phenomena of English 
Thunder-storms during the years 1857-59,” by Mr. G. J. Sy- 
mons, F. R. 8. This paper was written nearly 30 years ago; it 
has now been communicated to the Society at the request of the 
Thunder-storm Committee. The paper contains a summary, 
chiefly in statistical form, of some of the results of an investi- 
gation into English thunder-storms and the accidents produced 
by lightning during the years 1857-9. The author found that 
in sheet lightning the most prevalent color is white, then yel- 
low, blue and red; in forked lightning the order is nearly 
reversed, blue being more than twice as frequent as any other 
color, then red, white, and most rarely yellow. Sheet lightning 
was seen about twice as often as forked. 

2. “ Notes on the Meeting of the International Meteorological 
Committee at Zirich in September, 1888,” by Mr. R. H. Scott, 
F. R. S. The committee recommended certain rules for the 
publication of data by travellers, etc., so as to ensure their being 
useful for the advancement of sound climatological knowledge. 
The proposals for an international cloud nomenclature, as rec- 
ommended by Mr. Abercromby and Professor Hildebrandsson, 
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did not commend themselves to the committee, who suggested 
that the subject should be further studied. At the conclusion 
of the meeting the committee was dissolved. 

3. “On a Method of Photographing Cirrus Clouds,” by Dr. A. 


Riggenbach. The author exhibited some photographs of cirrus 
| 


and other fine clouds which had been obtained by using the 
surface of a lake as a polarizing mirror. 

Mr. A. ©. Stratten exhibited some models of very large hail- 
stones—spheres about two and a half inches in diameter—which 
fell at Montereau, about 40 miles southeast of Paris, on August 
15th, 1888. 

THE First Hurricane or SEPTEMBER.—We present, as a 
supplement to this number of the JouRNAL, a discussion of this 
remarkable hurricane by the Rey. Father Vines and Lieut. 
Hayden, and we leave this discussion in-the original in order to 
fully convey, without risk of error from translation, the opinions 
of these gentlemen. Besides, to a very large number of the 
readers of the JourNAL the discussion will be quite as easily un- 
derstood in Spanish as in English. <A further discussion of the 
hurricane can be found in the Wonthly Weather Review of the 
Signal Service for September. The explanation there offered 
for the extraordinary western path of the hurricane is some- 
what different from that given in our supplement. 

The Weather Review finds the explanation of this unique 
path in the presence of a center of high pressure to the north, 
and also in the addition to it of a cyclone from the Caribbean 
Sea which crossed over Jamaica on the 3d. 


CoLtorapo Weratuer.-—The former bulletin of the Colorado 
Meteorological Association is now issued as a monthly under 
the above title, at"50 cents per annum. It is issued from the 
Colorado College Meteorological Observatory at Colorado 
Springs, and is edited by Professor F. H. Loud and Mr. T. W. 
Sherwood, of the Signal Corps. It contains all the statistical 
matter of the earlier bulletins, and adds reading matter of gen- 
eral interest. The enterprise draws a part of its financial sup- 
port from advertisements, which are of a character to interest 
any one who takes an interest in the climate of the State. At 
the same time the paper deserves a hearty support. 
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Sobre el tiltimo ciclon. 


Nuestro respetable amigo el sabio Dires 
tor del Observatorio Meteorolégico de Bo- 
lén, R. P. Vifies, nos favorece con las ai- 
guientes importantes observaciones acerca 
de la marches del Gitimo ciclén : 


OBSERVATORIO DEL Rat COLEGIO 
ps BELEN. 


Habana. 12 de sevtiembre de 1888. 


Tengo 4 Ja vista una cartade Mr. Rames- 
den, en Ja que ampliia los telegramas ren!- 
tidos de Santiago de Cuba, y explica la 
causa que hubo de no haberlos podido 
mandar con msyor anticipacién. 

Mr. Ramsden rooibié el 3 por la tarde un 
telegrama de San Thomas, en que se le de- 
cfa en sustancia que un vapor de Liverpool, 
entrado en squei puerto, habia enfrido un 
recio huracfin el 31 de agosto 4 150 millas 
al N.E. de la Isla Sombrero, y que el ca- 
pitén de dicho vapor suponia que el vértice 
del huracdn habia crozado4120 milias al 
N. de las Islas Virgenes en direccién al 
O23 NO., 6 entre el O. yOL NO., y queel 
dismetro de la tormenta lo calsulaba en 
unas 500 millae. 

Iomediatamente de recibido este telegra- 
ma, Mr. Ramsden, que por sus propias ob- 
servaciones veia que la tormenta en aque- 
llos momentos habia crozsdo ya el meri- 
diano de Cuba, al N., Adistancia, me puso 
dos telegramas, uno pore! cable, que se 
recibi6 & eso de las seis de la tarde, y se 
publicéen el DraRIo DELA MARINA y en 

Oonstitucional del dia 4, junta 
mente con m! primera comunicacién; otro 
por la linea de tierra algo mas expl{cito, 
que se recibi6é en la mafiana del 4 y se pu- 
biicé en los Alcances y periédicos de la tar- 
de, janto con mi seganda comunicacién. 

Respecto al cicléa que, segtia telegrama 
de Madrid publicado en ‘La Uaién Conati- 
tucionai’’, caueé estragos en la isla de 
Paerto- Rico, nada absolutamente me dice 
Mr. Ramsden en eu carta. 

Paso ahora 4 hacer algunas breves indi 
eaciones respecto 4 la marcha general de} 
haracén que acaba de devastar laisia de 
Caba, y cuya trayectoria es clertamente 
muy digna de eatndio. 

Es para mi indudable que este huracén 
nos vino de Barlovento y de las inmediac’o- 
nes de ja isla de Puerto-Rico, sapnesto que 
el vapor “Catalufia” apresuré en salida de 
Paerto-Rico por notar ya el Capitan indi- 
clos de proximidad de cicién. Durante los 
tres dias de travesia 4 la Habana, flado e) 
Capitan en la potencia y excelontes cond! 
clones marineras de en buque, dié fuerza de 
maquina y a hé constantemente el 
viento del N. de la parte anterior dela tor- 
menta, correr delante del hurac&n, que 
llevaba proximamente la misma direcc!én 
y le iba Alos alcances, tin que lograra ga- 
narile al buque ni una 60! milla. No puedo 
menos de elogiar Ja conducta del capitén 
Jaureguizar, mi distinguido amigo, y fslict- 
tarle por su acertada cuanto atrevida ma- 
niobra que creo no se hallarA descrityen 
a tratade de tormentas; pues news 
facil que se dé el caso de un buque corries- 
do por espacio de tres dias consecuti7os ae- 
lante de un huracén y aprovechando-iss 
vientos del huracdén sin tener que desviaree 
4 uno 4 otro lado de en trayectoria. 

Si, pues, la tormenta nos vino de las in- 
mediaciones de Puerto-Rico, y venia, por 
decirlo asi, persiguiendo al vapor-correo, 
sin logrart alcanzarlo; es evidente que el 








Ayer tuve ocasién de hablar con MyEve- 
rett Hayden, Jefs de la Seccién de Mteo- 
tologia Marina en la oo de Was- 
hington, que ha sido en 0 por el Bore- 
tario de Marina de los Estados Unid¢ con 
objeto de estudiar los ciclones de lq An- 
tillas: le propuse el caso presente y m dijo 
que no conocia otro igual en cuanto jabia 
visto 6 leido. 

Hesta ahora habia sido tenido colo un 
axioma entre cuantos Autores han ecrito 
tratados sebre tormentas, que los hraca- 
nes de las Antillas, desde el moment que 
empiezan 4 tomar una direccién al 1b del 
O., siguen siempre ganando en latitu, sin 
retroceder ni bajar jamds, para el 8. 

Por eso, cuando yo en mi segunda omu- 
nicaci6n, fechada 4 medio dia del 4 y mbii- 
cada en los periédicos de la tarde, swonia 
como probable que e} vértice cruzariaal N. 
de la Habana, y que por cousigaiette el 
viento irfa rolando para el O., tenia di ello, 
no 26lo probabilidad, sino casi completa 
seguridad, supuesto que lo fandaba pinci- 

almente en una ley general y depermiente 
© causas generales, ley verdaderanente 
admirable y.en nipgdn caso deammtida 
hasta ahora ep los huracanes de l@ An- 
tillas. 
jCaal puede, pues, haber sido labausa 
perturbadora, que haya podido pré@lacir 
tan sorprendente anomalia? Esto hafra de 
ser 61 objeto de otra comunicacién. 


B. Vihies, 8. }. 





El tiempo. 


Nuestro ilustrado amigo el R. P. Fifies, 
Director del Observatorio Meteorobgico 
del Real Colegio de Belén, nos ha remitido| 
la interesante comunicaci6n que m&s\abajo 
insertamos, acerca de la marcha del ditimo 
huracén y de las observaciones hechas hoy 
en aquel Observatorio. Es como sigue: 


OBSERVATORIO DEL REAL COLEGIO 
DE Bern. 


Habana, 15 de septiembre de1888. 


Reanudando el hilo de mi anterior eomu- 
nicacién, diré, que la causa perturbadora 
que pudo desviar a! ciclén de Cuba, prime- 
ro para el O. y mAs tarde al S. del O, con- 
tra toda humana previsién, la encuentro yo 


én otro violento ciel6én, que al dia siguiente! 


de alejada Ja tormenta, crazé al N. E. de la 
Habana, y penetré ebdia 7 en Ja Florida 
por las inmediaciones del Canal, recurvan- 
do probablemente al 0. do Ja Florida por 
los 28 & 29 grados de latitud. 

Estos dos ciclones, que para abreviar }la- 
maré el ciclén dela Fiorida y 61 ciclén de 
Caba, es probable se originaran simulta- 
neamente 6 con poco intervalo de tiempo 
de uno 4 otro, al E. de las Islas de Barlo- 
vento, producidos per una misma causa 
general; de suerte que pudiéramos may 
bien llamarios ciclones gemelos. Dorante 
los 18 afics que llevo de observacién, este es 
el cuarto caso que se ofreces da esta clase de 
ciclones, stendo de notar que todos e'los 89 
han originado desde mediados 4. fines de 
agoste: tales son los del 79, los del 86 y 87 y 
el caso presente. 

Siempre que se ha dado el caso de dos 
ciclones simuitaneos 6 gemelos, Ja trayec- 
toria de uno de ellos ha sido muy desviada 
de ia direccién general de las tormontas on 
tal 6poca del afio; siendo de notar, que en 
tres de los caatro casos observados, lu tor- 





menta que ha sido desviada de la marcha 


dos de las rachas del huracén, se asemeja- 
ba en algo 4 los faertes y prolonigados reso- 
plidos de lee temporales de Europa. 

Dabido 4 eeta circunstancia de ja inoli- 
nacién del eje hdcia ja parte del Sar, los 
vientos y chabascos del lado isqaierdo de 
la trayectoria en esta tormenta han sido 
mucho mds violentos que los del lado dere- 
cho, segda se desprende de las numerosas 
comunicaciones publicadas en los peridii- 
oon. 

Veamos ahora cudi puede ser la causa 
de que dos tormentas, nacidas 4 un tiempo 
en logsres comarcanos, reaccionen mitua 
mente entre ei, ¢jerclendo entre ambas uns 
especie de repuleién, que da constantemen- 
te por resultado la desviacién de una de 
elias de eu curso normal. 

Antes de entrar en consideraciones ted- 
ricas, voy A servirme de nna comparacién 
alegérica, que ai bien por ser simple compa- 
racion nada explica, sin embargo, puede 
serme de alguna utliiddd para esslarecer la 
suestién. 

Supongamos que se carga un caidén con 
un solo proyecti! y con una determinada 
cantidad de pélvora. Conocidala veloct- 
dad inicial que la fasrsa explosiva de ia 
pélvora puede comaunicar al proyectil, la 
direccién del eje del cafién, la intensidad 
de la gravedad, la resistencia del medio, la 
componente de la rotacién terreetre ete... . 
#6 puede formular y caloular de sntemano 
la trayectoria que descrbird el proyecti! 
con todas sus circunetancias, por hallarse 
esta sujeta 4 leyes fijas y exentade toda 
otra pertarbacién que no vaya inclulda en 

los datos del problema. Mas, demosel ca- 
so que él cafién se cargne con dos 6 mas 
proyectiles 6 con metraila. Trabajo je man 

do al matemAtico que se propusiera calcn- 


lar 6formular de antemano la curva de 
cada uno de dichos proyectiles, muchos de 
los cuales, por razén de los mutuos chogues 
y de las variadas direcciones con que reci- 
ben el impuiso inicial, ealen muy desviados 
lateralmente, formando caprichosas cur- 
vas. 

Apliquemos ahora la comparacién 4 nues- 
tro propésito. Al E. ds las Isias de Barlo- 
vento y 4 lo largo del Mar Caribe se halla 
establecida una serie de formidab!es bate- 
rias clolénicas, que en determinados meses 
del afio nos asestan sus tiros mortiferos, y 
lanzan terribles proyectiles de ‘incalculable 
potencia destructora y prodigioso alcance: 
tales eon los desastrogos ciclones. La posi- 
cién y punterfa de las baterias dispnestas 
4 hacernos fuego, el aleance de sus tiros y 
4un la fuerza destructora de sus proyectiles, 
dependen de causas generales, que varian 
segtin lo mds 6 menos avanzado de la esta- 
cién: de aqui que los ciclones aigan por lo 
comin una Marcha general, que varia se- 
gan ios "neses. 

Teniendo ea snenta esta marcha general 
de las tormentas en los diferentes meces del 
afio, un observador 6 un marino, desde el 
momento en que note proximidad de ciclén 
y pueda precisar la demora del vértice; con 
solo la fecha y la latitad aproximada del 
vértice, puede determinar en la mayor par- 
te de los casos con alguna probabilidad de 
aclerto la marcha de Ja tormenta y la di- 
reccién aproximada de |s trayectoria en a- 
quella latitud. 

Esto en 6] supuesto de que el proyeotil 
lanzado sea uno solo; mas si de una misma 
baterfa parten 4 la vez dos proyeotiles, 6 lo 
que es lo mismo, si 4 impulses de una mis- 
ma cauea general, co originan 4 la voz dos 
cioiones en pantos cercanos; los hechos nos 
demuestran, en joa pocos casos que se han 
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Extract 


Importante comunicacién. 
Nuestro respetuble amigo e! sabio Direc- 
tor del Observatorio Meteorolégico de Bo- 
lén, R. P. Vifies, nos favorece con la siguien- 
te, on que continta sus notables observacio- 


nes, emitidas en notas anteriores, respecto | 


del cardcter anormal! del ditimo clolén que 
ha visitado esta Isla: 
OBSERVATORIO DEL REat COLEGIO 
pa Bevity, 
Habana, 21 de septiembre de 1888, ? 
a medio dia, 4 

Al tratar de exn'icar, conforme 4 lo ofre- 
cido en mi anterior comantoacién, de qué 
manera et choque entabiado entre las co- 
trientes supericres de dos cislones puede 
producir repuisién y desviacién de uno de 
elloa, fandando las consideraciones tedricas 
en hechos de observacién; me parece lo 
mds oportano empesar desde )nego por ave- 
riguar, el en el caso concreto de qué se tra- 
ta, pado verificarse, y si de hecho ae verificé 
semejante coptacto y lucha de corrientes 
en las atméeferas superiores de los dos ol- 
clones. 

Digo, pues, que 6) contacto entre las at- 
moeferas ruperiores de jos dos ciclones de 
Caba y la Fiorida pudo yw debid verificarse, 
y que de hecho se verificd, y se entabld ia lu- 
cha entre tas corriontes supertores de las dos 
tormentas. 

En efecto: en jos dias G y 7 Ja distancia 
de jos cantros de jos dos ciclones era de 750 
4 800 millas, y en los dias anteriores es pro- 
bable faera aun meuor esta distancia, puesto 
que las trayectorias iban en divirgencia. 
Ahora bien: ¢@! disco cirroso del cisién de 
Cuba el dia 3 se extendia 4 mis de 4(K) mi- 
llas de distancia del vértice: ea de saponer 
que tres 6 cuatro dias después, es decir, 
el 6 y 7, hubiera anmentado potablemente 
el radio del cicién, y su atméafera superior 
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El dia 5, Amedids quelba 
Habana oe! vértice, y spares! 
haracin por el 0.2 80., los 
mes de latormenta corren d 
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hasta el dia 11, on tanto qu 
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dos de las rachas de! huracdn, se asemeja- 
ba en algo 4 los faertes y prolongados reso- 
plidos de les temporales de Europa. 

Debido 4 esta circunstancia de ja incli- 
nacién del eje hdcia la parte del Sar, los 
vientos y chabascos del lado izqaierdo de 
la trayectoria en esta tormenta han sido 
mucho m4s violentos que los del lado dere- 
cho, segia se desprende de las namerosas 
comunicaciones publicadas en los periddi- 
oa. 

Veamos ahora cudi puede ser Ja causa 
de que dos tormentas, nacidas 4un tiempo 
en logares comarcanos, reaccionen mitua- 
mente entre ai, ¢jerciendo entre ambas uns 
especie de repulsién, que da constantemen- 
te por resultado la desviaci6n de una de 
ellas de su curso normal. 

Antes de entrar en consideraciones ted- 
ticas, voy 4 servirme de una comparacién 
alegérica, que si bien por ser simple compa- 
racién nada explica, sin embargo, puede 
serme de alguns utliiddd para esslarecer la 
onestién. 

Supongamos que se carga un cafién con 
un solo proyectil y con una determinads 
cantidad de pélvora. Conocida la veloci- 
dad inicial que la fasrza explosiva de la 

pélvors puede comunicar al proyectil, la 
direccién del eje del cafién, la intensidad 
de la gravedad, la resistencia del medio, la 
componente de la rotacién terrestre etc.... 
ee puede formular y caloular de sntemano 
la trayectoria que descr:bird el proyecti! 
con todas sus circunetancias, por hallaree 
sata sujeta 4 leyes fijas y exentade toda 
otra pertarbacién que no vaya incluida en 
los datos del problems. Mas, demosel ca- 
go que el cafién se cargoe con dos 6 m&s 
proy ectiles 6 con metralla. Trabajo le man 
do al matemAtico que se propusiera calcu- 


lar 6 formular de antemano Ia curva de 
cada uno de dichos proyectiles, muchos de 
los cuales, por raz6n de los mutuos choques 
y de las variadas direcciones con que reci- 
ben el impuilso inicia!, zalen muy desviados 
lateralmente, formando caprichosas cur- 
vas. 

Apliquemos ahora la comparacién 4 nues- 
tro p ito. Al E. ds las Islas de Barlo- 
vento y 4 lo largo del Mar Caribe se halla 
establecida una serie de formidab!es bate- 
Trias ololénicas, que en determinados meses 
del afio nos asestan sus tiros mortiferos, y 
lanzan terribles proyectiles de incalculable 
potencia destractora y prodigioso alcance: 
tales aon los desastrosos ciclones. La posi- 
cién y punterfa de las baterias dispnestas 
4 hacernos faego, el aleance de sus tiros y 
4un la fuerza destructora de sus proyectiles, 
dependen de causas generales, que varian 
segtin lo mas 6 menos avanzado de la esta- 
cién: de aqui que los ciclones aigan por lo 
eomtin una marcha general, que varia se- 
gan ics meses, 

Teniendo ei snenta esta marcha general 
de las tormentas en los diferentes meces del 
afio, un observador 6 un marino, desde el 
momento en que note proximidad de ciclén 
y pueda precisar la demora del vértice; con 
e| S0l0 la fecha y la latitad aproximada del 

voértice, puede determinar en la mayor par- 
te de los casos con alguna probabilidad de 
aclerto la marcha de la tormenta y la di- 
recci6én aproximada de la trayectoria en a- 
quella latitud. 

Esto en el supuesto de que el proyestil 
lanzado sea uno solo; mas si de una misma 
baterfa parten 4 la vez dos proyectiles, 6 lo 
que es lo mismo, si 4 impulses de una mis- 
ma causa general, ss originan 4 la vez dos 





Importante comunicacién. 


Nuestro respetuble amigo el sabio Direc- 
tor del Observatorio Meteorolégico de Be- 
lén, R. P. Vifies, nos favorece con la siguien- 
te, en que continta snus notables observacio- 
nes, emitidas en notas anteriores, respecto 
del cardcter anormal del Gitimo ciclén que 
ha visitado esta Isla: 

OBSERVATORIO DEL REAL COLEGIO 
ps Bern. 
Habana, 21 de septiembre de 1888, 2 
a medio dia. § 

Al tratar de exo'icar, conforme 4 lo ofre- 
cido en mi anterior comuntcacién, de qué 
manera ei choque entablado entre las co- 
trieptes superiores de dos ciclones puede 
producir repuisién y desviacién de uno de 
ellos, fandando las consideraciones tedricas 
en hechos de observacién; me parece lo 
mds oportano empesar desde }nego por ave- 
riguar, ei en el caso concreto de que se tra- 
ta, pado verificarse, y si de hecho se verificé 
semejante coptacto y lucha de corrientes 
en las atméeferas superiores de jos dos cl- 
clones. 

Digo, pues, que el contacto entre las at- 
moeferas ruperiores de los dos ciclones de 
Caba y la Fiorida pudo y debié verificarse, 
y que de hecho se verificd, y se entablé la lu- 
cha entre tas corrientes superiores de las dos 
tormentas. 

En efecto: en los dias G y 7 la distancia 
de los cantros de los dos ciclones era de 750 
4 800 millas, y en los dias anteriores es pro- 
bable fcera aun menor esta distancia, puesto 
que las trayectorias iban en divirgencia. 
Ahora bien: ei disco cirroso del cicién de 
Cuba el dia 3 se extend{a 4 mis de 400 mi- 
llas de distancia del vértice: es de saponer 
que tres 6 cuatro dias después, es decir, 
el 6 y 7, hubiera anumentado notablemente 





el radio del cicién, y su atméafera superior 


se extendfera 4 mayores distancias; de 
suerte qaue.el radio dei disco cirrose eu los 
dias6 y 7 no bajaria de 500 4 600 millas, 
como snele snceder con los ciclones que 86 
alejan de la Habana por la parte de! Golfo, 
de aiguno de ios cuales he alcanzado 4 des- 


cubrir desde 1a Habana el disso ofrroso, 
hall4ndose ei vértice 4 750 millas de dis- 
tancia. Respecto al cisién de ia Florida 
baste decir que, hallfndose su vértice el 7 
4 la distancia de m&s de 300 millas, no sélo 
se observaban jesde 1a Habana sus corrien- 
les superiores divergentes, que eran muy 
intensas, pues lanzaba la tormenta grandes 
i gadas colas de cirrus-stratus plu- 

‘ormes, vulgarmente llamados razos de 
gallo, en direcoién de N. 4 S. y con gran 
velocidad; sino que también se notaba la 
infiaencia del cicl6n en la corriente de las 
nubes bajas y en la direccién del viento, 
De suerte que, 4juzgar por casos andlogos, 
el radio del disco cirroso de la tormenta en 
aquellos momentos no bajaba de 500 millas. 
Y nétese bien que en todo esto sélo he te- 
nido en cuenta las corrientes de los cirrus 
mas elevados, que son las filtimas visibles y 
aujetas A observacién, siendo muy probable 
que existan otras corrientes ciclénicas mas 
dlevaeas 6 invisibles, que se extiendan 4 
mayores distancias dei vortice. 

Es, pues, evidente que el contacto de las 
atmésferas de los dos ciclones, yudo y debié 
verificarse, 

Veamos ahora cémo de hecho se entablé 
el chogae entre las earrientes superioras de 
las dos tormentas. 

El dia 5, 4 medida queiba alejA4ndose dela 
Habana el vértice, y aparecia la barra del 
huracén por el 0.280., los cirrus plumifor - 
mes de latormenta corren del O.; 61 6 la co- 
rriente de los cirrus rol6 al NO. y el 7 al N., 
donde se mantuyo con Iigeras oscilaciones 
hasta el dia 11, en tanto que ol ciclén de la 
Florida estaba resurvando. 


Los cirrus observados el dia 5 pertenecian 
evidentemente 4 Ja tormenta de Cuba, cuya 
barra y foco cirrose estaban 4 la vista; los 
del 7 salian con toda evidencia expedidos 
por ia totmenta de la Florida, ouyo foco de 
radiacién de cirras aparecia a! N ; la direc- 
el6n NO. de los cirrus, 61 dia 6 era }a resal- 
tante de las corrientes superiores de los dos 
ciclones, una de la parte del N. y otra dela 
parte del O. 

Tenemos, pues, que de hecho se observé 
desde la Habana e| choque 6 interferencia 
de las corrientes superiores de los dos ci- 
clones; 7 esto que ia Habana en aquellos 
momentos se hallaba desviada de la linea 
de los centres de las dos tormentas, y el 
choque observado era oblicue: con mayor 
raz6n, por consiguiente, y con mayor fuer- 
za debié verificarse el choque directo en la 
lines de les coatres , 4 cauas do la menor 
distancia. 

Queda, por coneigaiente, demostrado que 
de hecho sé verificé el choque y se entablé la 
lucha entrelas corrtentes superiores dc los 
dos ciclones: veamos ahora c6mo de este 
choque pudo resultar repulsién y desvia- 
cién de uno de ellos. 

Dejando a un lado que desde lnegoe! 
choque mecdnico directo entre las corrien- 
tes superiores encontradas de dos ciclones 
tiende 4 producir repulsi6n; entraré en otro 
orden de ideas 6 consideraciones fisicas, 
que se refleren al mecanismo interno y cons- 
titucién fisica de la tormenta, y se fandan 
en sa mayor parte en hechos adquiridos 
por la ciencia 6 innegables. 

Yen primer lugar: segun las leyes de la 
mecinica, 68 indudable que al verificarse 
el choque entre !ne corrientes superiores de 
dos siclones, se han de originar dos efectos 
inmediatos: 1° el qae de resultas del cho- 
que queden como contenidas y repasadas 
las corrientes superiores del ciclén que las 
lanza con mencs faerza; 2° el que por efec- 
to del choque y ropresién de cortientes, 
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tienda 4 inclinarse el eje del ciclén en sen- 





“| cloiones en pantos cercanos; los hechos nos 


sido contrario 4 la direccién en que recibe 


The Cuban Hurricane. 


Habana eu vrtics, liefaba el eje inclinado 
parte del S. & 


Abajo el eje de 
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The date marks ‘the position of the center at noon, Greenwich mean time, 


Estos dos casos excepcionales espero han 
de dar mucha luz para resolver una cues- 





Importante comunicacién. 

El ilustrado oficial de !a marina de gaue- 
rra de los Estados-Unideos, Mr. Everett 
Hayden, que como hemos dicho en el nu- 
mero anterior del DraRr0, ha llegado 4 esata 
Isla en comisién especial con objeto de es- 
tadiar la marcha de los huracanes de las 
Antillas, nos favorece con Ja siguiente co- 
maunicacién, que pablicamos con el aprecio 
que se merece, sintiendo no poder hacer 
otro tanto con el interesante mapa que nos 
acompafia y va explicado en el transcurs0 
del presente trabajo 

Habana, 6 de octubre de 1888. 
Sr. Director del DraRto DE LA MARINA. 


Muy Sr. mio: 

Ca&beme Ja honra de enviar 4 V. el adjan- 
to ejemplar de ja Carta para Pilotos en el 
Ooseano Atlantico al Norte del Ecuador, 
durante el presente mes de octabre. La ofi- 
eina Hidrogrdfica de los Estados- Unidos 
= una de estas cartas e] dia primero 

6 cada mes, 6 inmediatamente Ja manda 4 
sucursales establecidas en los principales 
puertos de mar, en numero suficiente para 
que all{ las distribuyan gratis 4 los capita- 
nes de barco, de cua'quiera nacionalidad 
que sean, que en cambio den las observa- 
clones meteorolégicas hechas en sus viajes. 
Tanto aprecian tos navegantes catos ma- 
pas, que para cumplir con sus pedidos hay 
que hacer una tirada de seis mil ejempia 
res, y el Herald de Nueva York qne en: to 
dat partes esté acreditado por sus comple- 
tas y fidedigoas noticias de cuanto puede 
ser de provecho para la navegacién, impri- 
me todos los meses una copia de estas car- 
tas, que en escala reduoida reproduce con 
mucha claridad snus particularidades mds 
evenciales. 

Creo que tanto para V. como para los 
lectores de sn periédico ha de sor intere- 
eante una sucinta explicacién de ic mis ca- 
racteristico del mapa, tanto mas cuanto que 
al de este mes iocluye un detenido estudio 
del gran huracdn que en los dias 4y5 de 
aetiembre de vasté ia Isla de Cuba csnean- 
do estragos, en vidas y en propiedades, que 
bien puedo asegurar que han lJamado la 
atencién y excitado ja simpatia de todo el 
pueblo de los Estados- Uoidos. 

Notard V. que el mapa adjanto esta lito 

adoen negro, azul y rojo.—Lo negro 
es ona carta bidrogréfica exacta del Oceano 
Atlaéntico al Norte del Ecuador, segtio la 
proyecelén de Mercator, con Jas lineas de 
variacién magnética y las corrientes mart- 
timas. 

Lo asul es, en esencia, una previsién de 
loa fanémenos meteorolégicos de octabre, 
con indicsciones grafisas «ia io3 vientos més 
frecuentes y de las caimaa, de |s regién de 
las lluvies ecuatoriales y dé ias niebias pro 
bables y lose vientos generaies; y marcadas 
adem4s, durante la estacién de lcs huraca- 
nes, las direcciones en que més probabill- 
dades hay de encontrar exe peligrosos 
temporalee: todo puesto de manera que sen 
de provecho préctico para los navegant-s. 
Y con el mismo color est4n indicadas tam- 
bién las derrotas que ja Oficina Hidrografi- 
oa recomienda como mejores en el mes co- 
rriente, tanto para vapores como psra ba- 
ques de vela, basadas sue opiniones en graa 
parte en los estudios de Maury, e) diatin- 
guido oficial de Ja Marina Americana cuyas 
investigaciones tanto han eervido para hs- 





atiora desconocido en 1s historia de Jos ci- 
olgnes, 83 inclind ha:ia Sodoeste en dires 

oion 4 Veracruz, como ya lo indicé mi dis 

tingaido y Treepetado sm'go e! Reverendo 
Padre Vifies, cnyas interesantes y Jom'no 

#18 comuniceciones rejativas 4 los ciclones 
geimelos he leide con tanto &18to como apro- 
vechamiento. Tamb'éa ver4 V. en ol maps 

© la revista de tiempo, cna rave descrip’ 
el6n de los Cos clciones, aparte de un ar- 
ticulo especial relativo al prim:ro y més 
fuerte, con el titulo de “E! Gran Haracan 
Cabano;” y un conciso, pero completo res u 
men de lo que sabemos tocante 4 haracanes 
de octubre, con diressiones para sorvir de 
gaia 4 los marinos que se encusntren en 
eilos. Da esto dit'mo me figaro que una par 

te por lo menos ha de parecerie 4 V. de in- 
terés bastante para insertarla en su valioso 
periédico; pero aqui no puedo alargarme 4 
mAs extensas aclaraciones. 

Algo diré, sin embargo, de la notable 
defexion del citado memorable ciclén, pucs 
Considero que su explicacién es de sama 
importancia, no eé6lo para los que estudian 
meteorologis, sino para los habitantes de 
Caba, Méjico y los Estados- Unidos, porque 
de ahi indudablemente tiene que resultar la 
poaibilidad de prever con m&s exactitad iss 
trayectorias de esos terribles temporales, 
haciendo asi menos ricsgosa la navegacién 
de los mares que circandan esta isla y evi- 
tando ;érdidas de vidas y propledades, 
tanto en tierra como en el mar. R:piio que 
oon el mayor interés he leido los admira- 
bles trabajos del Reverendo P. Vifies sobre 
la mencionada deflexién, trabajos que mio 
eon el aprecio que merecen por ser de quien 
son, puesto que su autor en todas partes 

reconocide como autoridad muy com- 
petente en la materia, y el deseo de ceneul- 
tarlo ha sido en esta ocasién e! principal 
Objeto de mi viaje 4 la Habana. Con macha 
desconfiansa, por lo tanto, me atrevo 4 to- 
car ciertos puntos en que no puedo estar 
enteramente de scuerdo con m! respetable 
amigo en cuanto 4 las cansas 4 que atri- 
buye la dich deflezién, y mayormente lo 
hago con la esperanza de provocar ulterio 
res explicaciones con que se epriquezca la 
literatura meteorolégica. 

Ea los Estados- Unidos, debido 4 Ja gran 
extensién de eu territorio y 4 ja maltitad 
de lineas telegr4ficas que en todas direccio- 
nes lo cruzan, hay oportunidades para el 
eatadio practico de la meteorologia que di- 
ficilmente se encuentran en otras partes, y 
allf esté generalmente reconocido y acepta- 
do qae dos areas de barémetro bajo, 6 ol 
clones, tienden por lo comin 4 aproximarae 
hasta confandirse los dos en ano, en vez de 
dar eefiales de mutaa repuisién. Pero 
cuando un cicién se acerca 4 un anticiclon, 
6 sea 4 un ares de barémetro alto, 6! ciclén 
manifiesta notable tendencia 4 alejaree de) 
anticioién, ei cual continda su trayectoria 
sin defiexién, como aisu mayor faerza de 
ineroia y eu impetu, its greater inertia and 
momentum, le diesen ‘‘derecho de camino”. 
Por mi parte he hecho especial estudio de 
la gtan tormenta que con destructora vio- 
lencia se cebé en Nueva York en marzo pr6- 
xime pasado, y de hecho tengo por clara- 
merte demostrado que su prolongada dura- 
cién faé ocasionada por un anticiclén que le 
cer! 5 el paso por el Este. También me re- 
feriria & la excelente discusién por el pro 
feeor Garriott en el ‘“‘Sammary and Review 
of ‘nternational Moteorological Observa- 
tions” publicado por el ‘Servicio de Sefia- 
les «@ los Estados- Unidos”. 

Ea el mspa adjonto hay an ejemplo de 
dos siclones que se unieron, como podré Vd. 





farlosas tempestades tropicaies, sino tam- 
bién con las otras Antillas y con Méjico, 
para que las previsiones pudieran fandarse 
60 datos més completos q je !os que ahora 
tenemos. 

Para los que, como yo, estan hechos 4 la 
zona templada, la palabra ciciéa no tlene 
tau terribie sigolficacién como para jos he- 
bitantes de los trépioos, y me parece que 
hace faita otra palabra que especialmente 
des'gae jas tempestades ae peculiar cardc 
ter 6 lotensidad qne asolan las Antil'ias en 
ja estacién de low haracanes. En Chisatle 
nen el vocablo ‘yphoon que admirablemente 
sirve pata eu objeto, y para las Antillas en 
honor del eminente esbio A cnyas efisaces 6 
incesantes cbeervaclones durante los diti- 
mos diez y ocho afi.s, debemos muchos de 
nuestros conoc!mien Ws scerca de ert:s tom- 
porales, sugériria yo la palabra Viviesa 

Alge di:é tambiéa respecto 4 lo que pue- 
den icflatr on 6] movimiento de jos ciclones 
los coploeos aguacerosque caen «ie! indo 
hAcis donde ei ole 01 se dirige, posto qae 
al asonto ee ha referiijoe! Rio. P. Vifise, of 
taio en los estudios de Loomle ebre lor 
‘Mapas de! tiempo de los Estados Uatdos.” 
Decir que eso icfliye en la direco!oa del 
movimiento del ciclén, me ha perecido 
siempre como “‘poner el carro delante de! 
caballo,” ai me es licito expresarme aai re 
firiéad 4 )as opini de persons tan 
eminente.—jUa aguscero copiosn, 4 \o me 
nos en el Caso de un cic!én de a'gat a ener- 
gia, no seré efecto, mAs bien que vausa, del 
movimier.to del ciolén? O:ro tanto algo de 
las teoriasde M Faye, que no estin con- 
formes por cierto con las que boy sicanzan 
mas aseptacion, y me parece probable que 
la verdad se enooentre en uo término me 
dio entre jas dos, como sacedié con Ins teo- 
rias circular y radial cel movimiento de los 
clolones, Ei movimiento de traeiacién de 
un cle!) bien Gessrrollado se sjasta tanto 
al de las capas euperiorss de la atméefera, 
qoe indica uns relacién macho més intima 
qae la qae dan 4 entender |as teorias acep- 
tadss de un mero remoline ascendente de 
aire. 

Eepy sogirid, y tamb'éa Ké ppen lo ha In- 
dicado, que 4 lo large dsl centro de la espl 
ral ascendente de sire hGmedy y caliente, 
hay uo como corazd: de aire seco y frio, 
parte integ' ante de 'ae capas euperiores de 
dovde diacisnde. Y bién podria ser que 
Ovnseryaado ests Corezén central eu idea- 
tidad con 148 corrieates eo periores atmosté 
rices, faere 6\ quien guiase el movimiento 
de! clo 6) 63 au trayeot ia, y que da abi 
resaltasen joa copicece agaacerus dal Jado 
4 cone ei ciclon se dirige. Pero son esca- 
sieimas ine oDservaciones exactas y mina 
closas que tenemos de Ja temperatara, ha 
medad y movimiento de las nubes, en areas 
de calma central de ciclones tropicsies, y 
sobre eilas no pueden fandaree teorias que 
no sean aventuradas. E/ asurto, con todo, 
es de mocha importancia, y ei »!gt: lector 
de) DraRlo PE LA MARINA quitiose enviar 

observaciones fi tedignee 4's Oficina Hi- 
drogrffisa en Washington 6 al Conrnlado 
general de los Estados Uridus en la Haba- 
ne yo loestimaria come favor. Sobre esto 
estoy prepsrando no informe para uso de 
los navegentes, y cnalquier observacién 
adiciona , hechaen terra 66n 6] mar, Do 
pucde m woe que ser G’1), y de ella ha éex 
press meneién, ademés de agradecerls, ep 
6! ioforme impreso. Aprovecho esta opor 
taniaad pare expresar mi may cordial gra- 
titad al Excmo. Sr. Comandante General 
de’ Apostadero, por los valiosor informes 
que me han saministredo sus ofi:tose, y & 
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ante comunicacién. 
petuble amigo el sabio Direc- 
torio Meteorolégico de Be- 

nos favorece con la siguien- 
inta sus notables observacio- 
n notas anteriores, reapecto 
pormal del Gltimo cicl6én que 
te Isla: 
DRIO DEL REAL COLEGIO 

ps BE.eén. 

21 de septiembre de 1888, 2 

a medio dia. § 

exn'icar, conforme 4 lo ofre- 
wrior comantcacién, de qué 
que entablado entre las co- 
lores de dos ciclones puede 
i6n y desviacién de uno de 
las consideraciones tedricas 
observaci6én; me parece lo 
mpesar desde nego por ave- 
caso concreto de que se tra- 
sarse, y 8i de hecho ae verificé 
acto y lucha de corrientes 
ras superiores de los dos cl- 


que 6) contacto entre las at- 
iores de los dos ciclones de 
ida pudo y debié verificarse, 
se verificd, y se entadlé la lu- 

entes supertores de las dos 


nlos dias G y 7 Ja distancia 
de jos dos ciclones era de 750 
en loa dias anteriores es pro- 
in enor esta distancia, puesto 
storias iban en divirgencia. 
| disco cirroso del clslén de 
0 extendia 4 mis de 400 mi- 
det vértice: ea de saponer 
tro dias después, es decir, 
era aumentado potablemente 
én, y su atméafera superior 


se extendiera 4 mayores distancias; de 
suerte que.el radio dei disco cirrose eu los 
dias6 y 7 no bajaria de 500 4 500 millas, 
como snele snceder con los ciclones que se 
alejan de ja Habana por la parte de! Golfo, 
de aiguno de {oa cualos he alcanzado 4 des- 


cubrir desde 1a Habana el disco ofrroso, 
hall4ndose el vértice 4 750 milias de dis- 
tancia. Respecto al cielén de ia Florida 
baate decir que, halléndose sa vértice el 7 
4 la distancia de m&s de 300 milias, no s6lo 
80 observaban Jesde Ja Habana sus corrien- 
les superiores divergentes, que eran muy 
intensas, pues lanzaba Is tormenta grandes 
y prolopgadas colas de cirras-stratus pla- 
miformes, vulgarmente llamados razos de 
gallo, en direcolén de N. 4 8S. y con gran 
velocidad; sino que también ge notaba la 
infinencia del cicl6n en la corriente de las 
nubes bajas y en la direccién del viento. 
Da suerte que, 4juzgar por casos andlogos, 
el radio del disco cirroso de la tormenta en 
aquellos momentos no bajaba de 500 millas. 
Y nétese bien yue en todo esto sélo he te- 
nido en cuenta las corrientes de los cirrus 
m4s elevados, que son las filtimas visibles y 
aujotas 4 observaci6n, siendo muy probable 
que existan otras corrientes ciclénicas més 
dlevacas 6 invisibles, que se extiendan 4 
mayores distancias dei vortice. 

Es, pues, evidente que el contacto de las 
atmésferas de los dos ciclones, yudo y 
verificare, 

Veamos ahora cémo de hecho se entablé 
el chogae entre las earrientes superioras de 
las dos tormentas. 

El dia 5, 4 medida queiba alej4ndose dela 
Habana oi vértice, y aparecia la barra del 
harac4n por el O.280., los cirrus plumifor- 
mes de Jatormenta corren del 0.; el 6 Ia co- 
rriente de los cirrus rol6 al NO. y el 7 al N., 
donde se mantuyo con Iigeras oscilaciones 
hasta el dia 11, en tanto que el ciclén de la 





Florids estaba recurvando. 


Los cirrus observados el dia 5 pertenecian 
evidentemente 4 Ja tormenta de Caba, caya 
barra y foco cirross estaban 4 la vista; los. 
del 7 salian con toda evidencia expedidos 
por is totments de la Florida, ouyo foco de 
radiacién de cirras aparecia al N ; la direc- 
elén NO. de los cirrus, el dia 6 era !s resal- 
tante do las corrientes superiores de los dos 
ciclones, una de la parte de! N. y otra dela 
parte del O. 

Tenemos, pues, que de hecho se observé 
desde ja Habana e!| choque 64 interferencia 
de las corrientes euperiores de los dos ci- 
clones; 7 esto que la Habana en aquellos 
momentos se hallaba desviada de la linea 
de los centres de las dos tormentas, y el 
choque observado era oblicue: con mayor 
raz6n, por consiguiente, y con mayor fuer- 
za debié verificarse ¢1 choquo directo en ja 
lines doles coatres, 4 cadaa ao la menor 
distancia. 

Queda, por consigaiente, demostrado que 
de hecho sé verificé el choque y se entablé la 
lucha entrelas corrtentes superiores dc los 
dos ciclones: yvoamos ahora cémo de este 
choque pudo resultar repulsién y desvia- 
ci6n de uno de ellos. 

Dejando a un lado que desde laego el 
choque mecdnico directo entre las corrien- 
tes superiores encontradas de dos ciclones 
tiende 4 producir repulsi6n; entraré en otro 
orden de ideas 6 consideraciones fisicas, 
que se refleren al mecanismo interno y cons- 
titucién fisica de la tormenta, y se fandan 
en sa mayor parte en hechos adquiridos 
por la ciencia 6 innegables. 

Yen primer lugar: segun las leyes de la 
mecénica, es indadable que al verificarae 
el choque entre !as corrientes superiores de 
dos siciones, se han de originar dos efectos 
inmediates: 1° el qae de resultas del cho- 
que queden como contenidas y repasadas 
las corrientes superiores del ciclén que las 
lanza con mencs faerza; 2° el que por efec- 
to del choque y ropresién de corrientes, 
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Estos dos casos excepsionales espero han 
de dar mucha Juz para resolver una cues- 





tién desuma impo nol ou b 


Importante comunicacién. 

El ilustrado oficial de !a marina de gue- 
rra de los Estados-Unides, Mr. Everett 
Hayden, que como hemos dicho en el ni- 
mero anterior del DraRr0, ha llegado & esata 
Isla en comisi6n especial con objeto de es- 
tadiar la marcha de los huracanes de las 
Antillas, nos favorece con Ja siguiente co- 
manicacién, que pablicamos con el aprecio 
que se merece, sintiendo no poder hacer 
otro tanto con el interesante mapa que nos 
acompafia y va explicado en el transcurs0 
del presente trabajo 

Habana, 6 de octubre de 1888. 
Sr. Director del D1ARIO DE LA MARINA. 


Moy Sr. mio: 
C&beme Ja honra de enviar 4V. el adjan- 
to ejemplar de ja Carta para Pilotos en el 


atora desconocido en la historia de los ci- 
clones, 83 inclind hacia Sndoeste en dires- 
oon 4 Veracruz, como ya lo indicé mi dis 
tingaido y respetado sm'go e! Reverendo 
Padre Vifies, cnyas interesantes y Jom'no 
8 comunicaciones rejativas 4 los ciclones 
geimelos he leido con tanto gasto como apro- 
vechamiento. Tamb‘éa ver4 V. en ol maps, 
©1 1a revista de: tiempo, una breve descrip 
ei6n de los dos ciciones, aparte de un ar- 
ticalo especial relative al primsro y més 
fuerte, con el titulo de “E! Gran Haracdo 
Cabsno;” y un conelzo, pero completo resu 
men de lo que sabemos tocante 4 huracanes 
de octubre, con diresciones para servir de 
gaia 4 los marinos que se encusntren en 
ellos. De esto tiltimo me figaro que una par- 
te por lo menos ha de parecerie 4 V. de in- 
terés bastante para insertarla en su valioso 
psriédico; pero aqui no puedo alargarme 4 
mAs extensas aclaraciones. 

Algo diré, sin embargo, de la notable 
defexién del citado memorable ciclén, pucs 
Oo que su explicacién es de sama 


annaid. 





Oceano Atldntico al Norte del Ecuador, 
durante el presente mes de ostabre. La off- 
eina Hidrogréfica de los Estados- Unidos 

mblica una de estas cartas el dis primero 

6 cada mes, 6 inmediatamente Ja manda 4 
sucursales establecidas en los principales 
puertos de mar, en nimero sufictente psra 
que al)i las distribuyan gratis 4 los capita- 
nea de barco, de cua'iquiera nacionalidad 
que sean, que en cambio den las observa- 
clones meteorolégicas hechas en sus viajes. 
Tanto aprecian los navegantes estos ma- 
pas, qae para complir con sus pedidos hay 
que hacer uns tirada de eeis mil ejempia 
res, y el Herald de Nueva York qne en: to 
das partes esta acreditado por sus comple- 
&as y fidedigoas noticias de cuanto puede 
ser de provecho para la navegacién, impri- 
moe todos los meses uns copia de estas car- 
tas, que en escala reduoida reproduce con 
mucha claridad sus particularidades mds 
eeenciales. 

Creo que tanto para V. como para loa 
lectores de su periéddico ha de sor intere- 
eante una eucinta explicacién de lc mis ca- 
racteristico del mapa, tanto mds cuanto que 
el de este mes iocluye un detenido estudio 
del gran huracén que en Ios diae4+y5 de 
setiembre devasté la Isla de Cuba canean- 
do estragos, en vidas y en propiedades, que 
bien puedo asegurar que han llamado la 
ateneién y excitado la simpatia de todo el 
pueblo de los Estados- Unidos. 

Notar4é V. que el mapa adjanto esta jito- 
grafladoen negro, azul y rojo.—Lo negro 
es ana carta hidrogréfica exacta del Oceano 
Atlantico al Norte del Ecuador, seginla 
proyeceién de Mercator, con Jas lineas de 
variaci6n magnética y las corrientes mari- 
timas. 

Lo asul es, en esencia, una previsién de 
loa fanémencs meteorolégicos de octabre, 
con isdicsciones grafisas «ia 'o3 vientos més 
frecuentes y de las caimas, de Is regién de 
las uvias ecuatoriales y de las niebias pro 
bables y los vientos generales; y marcadas 
ademé4s, durante Ja estacién de lcs huraca- 
nes, las direcciones en que mas probabili- 
dades hay de encontrar eas peligrosos 
temporalee: todo puesto de manera que sea 
de provecho practico para los navegant-s. 

Y con el mismo color est4n indicadas tam- 
bién Jas derrotas que Ja Oficina Hidrograéfi- 
oa recomienda como mejores en el mes oo- 
friente, tanto para vapores como para ba- 
«ques de vela, basadas sue oniniones en graa 
parte en los estudios de Maury, el diatin- 
guido oficial de Ja Marina Americana cuyas 
investigaciones tanto han eervido para hs- 
cor mas segura y mAs répida la navegacién 





importancia, no e6lo para los que estudian 
meteorologis, sino para los habitantes de 
Caba, Méjico y los Estados- Unidos, porque 
de ahi indudablemente tiene que resultar la 
posibilldad de prever con m4s exactitad las 
trayectorias de esos terribles temporales, 
haciendo asi menos ricagosa la navegacién 
de los mares que circundan esta isla y evi- 
tando ;érdidas de vidas y propledades, 
tanto en tierra como en el mar. R:pito que 
con el mayor interés he leido los admira- 
bles trabajos del Reverendo P. Vifies sobre 
ja mencionada deflexién, trabajos que miro 
con el aprecio que merecen por ser de quien 
son, puesto que su autor en todas partes 
esté reconoside como antoridad muy com- 
petente en la materia, y ol deseo de ceneul- 
tarlo ha sido en esta ocasién el principal 
Objeto de mi viaje 4 la Habana. Con mucha 
desconfianza, por lo tanto, me atrevo 4 to- 
car ciertos puntos en que no puedo estar 
enteramente de scuerdo con mi respetable 
amigo en cuanto 4 las causas 4 que atri- 
buye la dich deflexién, y mayormente lo 
hago con la esperanza de provocar ulterio 
res explicaciones con que se enriquezca la 
literatura meteorolégica. 

Ea los Estados- Unidos, debido 4 Ja gran 
extensi6n de su territorio y 4 ja multitad 
de lineas telegraficas que en todas direceio- 
nes lo cruzan, hay oportunidades para el 
estudio practico de la meteorologia que di- 
ficilmente se encuentran en otras partes, y 
allf esté generaimente reconocido y acepta- 
do qae dos areas de barémetro bajo, 6 cl- 
clones, tienden por lo coman4 aproximarae 
hasta confandirse los dos en ano, en vez de 
dar sefiales de mutaa repuleién. Pero 
cuando un cicién se acerca 4 un anticiclén, 
6 sea & un area de barémetro alto, el ciclén 
manifiesta notable tendencia 4 aslejarae del 
anticioién, eicual continda su trayectoria 
sin defiexién, como aisu mayor faerza de 
inercia y su impetu, its greater inertia and 
momentum, le diesen ‘‘derecho de camino”. 
Por mi parts he hecho especial estudio de 
la gran tormenta que con destructora vio- 
— se cebé My — York en —_ 

me pasado, y de hecho tengo por clara- 
mente demostrado que su prolongada dura- 
clén faé ocasionada por un anticiclén que le 
cerré el paso por el Este. También me re- 
feriria 4 la excelente discusién por e! pro 
feeor Garriott on el “‘Sammary and Review 
of International Meteorological Observa- 
tions” publicado por el ‘Servicio de Sefia- 
les de los Estados- Unidos”. 

En el msga adjonto hay an ejemplo de 
dos cicloneaique se unieron, como podré Vd. 

C 3 Gran B de Terrano- 





fariosas tempestades tropicales, sino tam- 
bién con Jas otras Antillas y con Méjico, 
para que Jas previsiones pudieran fandarse 
en datos mae completos qie los que ahora 
tenemos. 

Para loa que, como yo, estda hechos 4 la 
zona templada, la palabra cicléo no tiene 
tan terribie significaciéa como para jos he- 
bitantes de los trépicos, y me parece que 
hace faita otra palabra que especialmente 
des'gae las tempestades ae pecuilar cardc- 
ter 6 intensidad que asolan las Antillas en 
Ja estacién de los haracanes. En Chica tie 
nen el vocablo fyphoon que admirablemente 
sirve para eu objeto, y para las Antillas en 
honor del eminente ssbio 4 cnyss efisaces 6 
incesantes cbeervaclones darsate los diti- 
mos diez y ocho afi.s, debemos muchos de 
nuestros conocimientos acerca de estos tem- 
porales, sugeriria 50 la palabra Visiesa. 

Alge di:é tambléa respecto 4 lo que pue- 
den ixfiair en e] movimiento de los ciclones 
los copiosos agaacerosque caen de! indo 
hdcis donde ei cic 01 se dirige, pu»ato que 
al asonto se ha referijoel Rio. P. Vifise, ot 
tado en los estudics de Loomis ebre lor 
‘Mspas de! tiempo de los Estados Uaidos.” 
Decir que eso icfliye en la direce!o. del 
movimiento del cicl6n, me ha parecido 
siempre como “‘poner el carro delante del 
caballo,” ai me es licito expresarme aai re 
firiéadome 4 !as opiniones de persons tan 
eminente.—j;Ua sguscero copicsn, 4 |o me 
nos en e] caso de un ciclén de a!gar a ener- 
gia, no seré éfecto, m&a bien que causa, del 
movimier.to del ciclén? O:ro tanto algo de 
las teorfas de M. Faye, que no estén con- 
formes por cierto con las que hoy sicanzan 
més aceptaciéa, y me parece probable que 
la verdad se encoentre en tn término me- 
dio. entre jas dos, como sacedié con las teo- 
rias circulsr y radial del movimiento de los 
ciclones. Ei movimiento de trasiacién de 
un cic]é3 bien cesarrollado se sjasta tanto 
al de las capas eaperiores de la atméefera, 
que indica una relacion macho mfe intima 
qae la qae dan 4 entender |as teorias acep- 
tadss de un mero remolino ascendente de 
aire. 

Eepy sugirid, y tanb‘é2 K6 ppen lo ha in- 
dicado, que 4 Jo largo dsl centro de la espi 
ral ascendente de aire hdaedy y caliente, 
hay uo como corazé: de aire seco y frio, 
parte integrante de 'as capas superiores de 
donde desciende. Y bién podria ser que 
Gvbsersaado este corezén central eu ideo- 
tidad con las corrieates eu periores atmosfé 
ricas, faeee 6: quien guiase el movimiento 
de! cic 6: 62 au trayectia, y que da abi 
Tresaltasen los copicsos agaaceros doi Jadc 
& donde ei ciclén se dirige. Pero son esca- 
sisimas Ine oDservaciones exactas y minu- 
ciosas que tenemos de ja temperatars, ha- 
tnrdad y movimiento de las nubes, en areas 
de calma central de ciclones tropicales, y 
sobre eilas no pueden fandaree teorias que 
no sean aventuradas. Ei asurto, son todo, 
es de mocha importancia, y ai »!gt lector 
de! Draklo PE LA Makin quieicee enviar 

Observaciones fi tedignss 4'a Oficina Hi- 
drogréfisa en Washington 6 al Conrn'ado 
general de los Estados Unidos en la Haba- 
ne yo loestimariacomofavor. Sobre esto 
estoy preparando un informe para uso de 
los navegantes, y onaiquier cbservacién 
adiciopa , hechaen tierra 6 en el mar, no 
p'i-de m noe que ser G4i!, y de ella har éex- 
press menelén, ademas de agradeceris, en 
el informe impreso. Aprovecho esta opor- 
taniaad pare expresar mi muy cordial gra- 
titad al Excmo. Sr. Comandante Genera! 
de’ Apoatadero, por los valiosos informes 
que me han saministrsdo sus ofi:inas, y 4 
fas mochas persovas qae bondadosamen- 











facil que se dé el caso de un buque corries- 
do por espacio de tres dias consecuti7os as- 
lante de un huracén y aprovechando-iss 
vientos del huracdn sin tener que desviaree 
4 uno 4 otro lado de en trayectoria. 

Si, pues, la tormenta nos vino de las in- 
mediaciones de Pnaerto-Rico, y venia, por 
decirlo asi, persiguiendo al vapor-correo, 
ain lograr alcanzarlo; es evidente que el 
vortice de la tormenta lo mismo que el va- 

riba ganando en latitud, 4 medida que 
ba avanzando para el O. hacia el Canal 
viejo de Bahama; por consiguiente, la di- 
receién inicial de la trayectoria era con to- 
da evidencia hacia el 4° cuadrante 6 hacia 
el N. del O. 

Ahora bien: es evidente que el vértice 
entré en la Iela de Cuba por entre Caiba- 
rién y Sagua, y que cruz6 luego por entre 
la Habana y Batabané, y esto de manera 
que el borde norte del vértice pasé tangen- 
teando Ja capital. Durante este trayecto 
marchaba, por consigaiente, el vértice en 
direccién casi O., con muy poca inclinacién 
al N. Mé&s tarde el vértice craz6 por Con- 
sclacién del Sur; de suerte que antes de 
abandonar el ciclén Ia Isla Ja trayectoria 
llevaba ya una marcada inclinacién al 8. 
del O. 

Por otra parte, sabemos que mas tarde 88 
ha desencadenado un horroro:o ciclén en 
Veracruz. No tenemos hasta shora datos 
para poder enlazar ambas tormentas, 6 8a- 
ber si son distintas; sin embargo, dada ia 
direccién que iba tomando el cicién de Cu- 
ba antes de abandonar la Isis, tengo por 
bastante probable que 6! ciclén de Vera- 
cruz 6s el mismo que tan tristes 6 impere- 
cederas huellas ha dejado 4 su paso por la 
Isla de Cuba. 

Nos hallamos, pues, con el caso de un ci- 
clén en las Aniillas, en las inmeiiaciones 
del trépico y en el mes de septiembre, que en 
un principio va ganando en latitad y avan- 
zs hacia el N. del O.; m&s tarde inclina la 
trayectoris al O. y sigue proximamente la 
direccién del paralelo de latitud; y final- 
mene pierdo e! vértice en latitud y avanzs 
al S. de! O. 

Este caso es tan sumamente sorprenden- 
te, que yo creo sea el finico en los fastos de 





la Meteorologia. 


agoste: tales son los del 79, los de! 86 y 87 y 
el caso presente. 

Siempre que se ha dado el caso de dos 
ciclones simuitanees 6 gemelos, !a trayec- 
toria de uno de ellos ha sido muy desviada 
de ia direccién general de las tormontas en 
tal 6poca del afc; siendo de notar, que en 
tres de los caatro casos observados, la tor- 
menita que ha sido desviada de la marcha 
general, ha sido la que quedaba por la par- 
te del Sur. 

En e! caso presente el ciclén dala Flori- 
ia ba seguido la marcha general és las tor- 
mentas, on esta é6noca dol afio; mientras que 
el clelén de Cuba, por desgracia nuestra, hs 
sido desviado de eu direccién denna mane- 
ra sorprendente y con circanstancias tales, 
que eu tray: ctoria parece elegida de inten- 
to para asolar la Isla. Si un meteorologie- 
ta ee hubiera propucsto el problema de ha- 
llar una trayevterla que tan de lleno cogie- 
ra la parte mde rica y poblada de Ia Iela; 
estoy seguro que po Ja bubiera hailado; pues 
uanca hubiera podido ocariirsele que un 
huracdn pudiera llevar semejante direso!én, 
sigaiendo eu trayectoria desde Vuelta- Arri- 
ba 4 Vuelta-Abajo la misma curvutora que 
hace la Isla. 

Ex medio del desattre general, Ia Haba- 
na sin ombargo, graciss A Dice, es una de 
las poblaciones que, hall4ndose casi cn ir 
misma trayectoria de! vértice, menos ha eu 
frido; y est ee debe. Ami modo de ver, : 
doe cirenrstancias felices, qne respecto 4 Is 
tormenta eon meramente accidentales. Lz 
primera es que, al penetrar la tormenta ep 
is Isla, faé perdiendo algo de su primitiva 
energia, como de ordinario acontece; aei 6a 
que 6! barémetro cu Sagua bajé més quo on 
la Habana, y la violencia de Ja tormenta 
faéalif lacomparablemente mayor que en 
la provincia de la Habana. La eegunda 
circanstancia favorab!e, y !a m4s principal, 
faé la de que el ejo de Ja tormenta iba in- 
clinado 4 la parte del 8.; de manera qne los 
vientos del N. y E. en is Habana corrian e- 
levados, las nubea noiban tan bajas como 
en otros ciclones, los chubascos eran menos 
copiosos y consiguientemente las rachas 
menos durasy repentinas. El rugir do la 
cormenta en ja Habana, maa bien que di ios 
espantosos rogidos y estrepitosos estarapi- 














aclerto la marcha de la tormenta y la di- 
recci6n aproximada de la trayectoria en a- 
quella latitud. 

Esto en e] supuesto de que el proyectil 
lanzado sea uno solo; mas si de una miema 
bateria parton 4 la vez dos proyeotiles, 6 lo 
que es lo mismo, si 4 impulses de una mis- 
ma causa general, eo originan 4 la voz dos 
clotones en pantes cercanos; los hechos nos 
demaestran, en jos pocos casos que se han 
ofrecido, que estos doa ciclones chocan y 
reaccionan entre si, determindndoss entre 
ambos una acoién repuilsiva, que da por re- 
stltado Ia desviacién ds uno de ellos de au 
varso normal; y esta asoifn se ejerce, no ya 
eolamente en el pnato’ de partida, sino 
también durante su trayecto, slempre que 
las esferas de acolén de los dos ciclones pue- 
dan por ea proximidad reaccionar entre al, 
somo en el caso presente acaba de suceder. 

Veamos ahora de qué manera un ciclén 
tropical puede reaccionar sobre otro, ejer- 
ser sobre 6] una accién repulsiva y des- 
viarle de eu curso. 

Al chocar entre ai dos ciclones, las fnl- 
cas corrientes que pucdeny deben producir 
acclén repulsiva, son las corrientes supe- 
riores, aque ealen divergentes, es decir, del 
centro de la clrounferencia, y que en los 
¢ciclones tropicales salen expelidas con gran 
velocidad y 4 grandes distancias. Por con- 
eigaiente, a) hallarae en contacto dos olclo- 
nes, las corriontes superiores de! uno salen 
81 encueztro de jas corrientes saperiores 
de) otro en choqne directo. Las corrientes 
inferiores, como que son convergentes, mas 
bien tenderfan Ajuniar los dos ciclones en 
tno. 

Afiddase 4 esto que, al ponerse en con- 
tacto dos ciclones que se hallen 4 algnna 
distancia e] uno de! otro, el primer contac- 
tv, y por consigaiente ol primero y daico 
choqne, se verificaré en sus atméaferas eu- 
periores, que se extienden 4 macho mayo- 
a distanoias que lcs vientcs eeperficia 
8. 

En otra comunicaci6n trataré de oxplicar 
ds qué manera 6] choque de Jas corrientes 
enperiores entre dos tormentas giratorias 
pacde producir repuisién y desviaciou de 
una de elias, fandando las consideraciones 
teéricas en }os kechos observados. 

B. Vifies, S. J. 


tienda 4 inclinarse 6] eje ae! ciclén on sen 
tido contrario 4 la direcclén en que recibe 
el choque. 

De estos hechos resultar4 como conse- 
cuencia inmediata que el desshogo de Jas 
corrientes supsriores en el ciclén que va de 
vencida, se verificaré de preferencia por ei 
lado hacia donde incl!na el eje: ya porque 
la misma inclinacién del eje favorable al 
efecto; ya también porque por aquel lado 
ppeden las corrientes desahogarce libre 
mente y ein tropiezo; mientras que por ia 
parte opnesta se hailan contenidas y repre- 
sada. 

Ahora bien: desahogdndoso de preferen- 
ola las corrienter ascendentes de! ciclon por 
e} lado hacia donde inclina el eje; como que 
estas corrisntes gon las que acarrean el va- 
por de agua, que dejando ijibre en sus co- 
plosas condensaciones el calor latente de 
evaporacion qne encerraban 826 mo!ésulas, 
constituye, digAmosio asi, el combustible y 
faorza viva de tan destructora mAquina; es 
tambidéo evidente que las condensaciones se 
verificaran do preferencia por la parte hacia 
donde inclina el efo, y que eu la misma 
direcot6n se extendorA ¢) area do iinvia, y 
por coneign'oute hacta eso mismo lado se 
trasiadara |a depresién v ia foerza viva del 
haracdn, |o gee daré por reeultado la des 
viacién del \ortice on ei mismo sentido. 

Por otra parte, ¥ on confirmactén de lo 
expnesto, © Lecho poeltivo, que se halla 
demostrado tiseta la evidencla ea loa lnm! 
nosos trabaioa de Loornla, que el centro de 
la depreeién avanaa sienipre on la misma 
direcoién en que 80 extiende e! area de liu 
via, y qué cuaLdo por UDA Causa cualquiera 
el ares do liavia so deavia y se extionde en 
otra direccién, ia tormenta oa tambiéa In 
mediatamente desviada desu cnreo primit! 
vo en 6! mismo sentido que ol ares de llavtia. 

Tratemos ahora de ap!icar estas coneide 
raciones generales 2! caso concretv. Ya vi 





mos que ia torments, al crazar cerca do la 
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resultante de estes doer 
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En Veracruz la tra 
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Tenemos, pnes, eo 
una tormenta, cays 
recurvar para el N 
acontece, ha recarvad» ; 
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El afo de 86 presen 
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brasoa 6 ius erosimi! A 
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perturbadora de las 
de otra tormenta 


ado ee ext 





clerto la marcha de Ja tormenta y la di- 
recoi6n aproximada de la trayectoria en a- 
quella latitud. 

Esto en e] supuesto de que el proyeotil 
lanzado sea uno solo; mas si de una misma 
bateria parton 4 la vez dos proyectiles, 6 lo 
que es lo mismo, si 4 impulsos de una mis- 
ms cauea general, se originan 4 la vez dos 
~} ciciones en pantos cercanos; los hechos nos 
demuestran, en los pocos casos que se han 
ofrecido, que estos dos ciclones chocan y 
reaccionan entre si, determindndose entre 
ambos una acoién repalaiva, que da por re- 
~| scltado Is desviacién ds uno de ellos de au 
varso normal; y esta acciin se éjerce, no ya 
golamente en el pnato- de partida, sino 
también dnrante sa trayecto, slempre que 
las esferas de acolén de les dos ciclones pue- 
dan por eu proximidad reaccionar entre al, 
somo en el caso presente acaba de suceder. 

Veamos ahora de qué manera un ciclén 
“| tropical puede reaccionar sobre otro, ejer- 
ser sobre 61 una accién repulsiva y des- 
viarle de su curso. 

Al chocar entre sidos ciclones, las ani- 
cas corrientes que pucdeny deben producir 
aceién repulsiva, son las corrientes supe- 
riores, que ealen divergentes, es decir, del 
centro de la olrounferencia, y que en los 
"| ciclones tropicales salen expelidas con gran 

velocidad y 4 grandes distancias. Por con- 
siguiente, a) hallarse en contacto dos ciclo- 
nes, las corrientes auperiores de! uno salen 
81 encueztro de las corrientes superiores 
del otro en choqne directo. Las corrientes 
infertores, como que son convergentes, mds 
bien tenderfan 4juniar los dos ciclones en 
tno. 

Afiddase 4 esto que, al ponerse en con- 
tacto dos ciclones que se hallen 4 alguna 
distancia e] uno de! otro, el primer contac- 
to, y por consigaiente el primero y taico 
choqnue, ge verificaré en sus atmésferas su- 
periores, que se extienden 4 mucho mayo- 
_ distancias que les vientos seperficia- 

6a. 

En otras comunicacién trataré de oxplicar 
dy qué manera 6] choque de Jas corrientes 
snperiores entre dos tormentas giratorias 
pacde produacir repnisién y desviaciou de 
uns de ellas, fandando las consideraciones 
teéricas en los kechos observados. 


B. Vifies, S.J. 
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tienda 4 inclinarse el eje del ciclén en sen- 
tido contrario 4 ia direccién en que recibe 
el choque. 

De estos hechos resultaré como conse- 
cuencia inmediata que el desahogo de Jas 
corrientes superiores ep el ciclén que va de 
vencida, se verificaré de preferencia por el 
lado hacia donde inclina el eje: ya porque 
la misma inclinaci6én del eje favorable al 
efecto; ya también porque por aquel lado 
pneden las corrientes desahogarce libre- 
mente y sin tropiezo; mientras que por ia 
parte opnesta se hallan contenidas y repre- 
sadas. 

Ahora bien: desahogdndose de preferen- 
cia las corrientes ascendentes de! ciclén por 
el lado hacia donde inclina el eje; como que 
estas corrisntes son Jas que acarrean él va- 
por de agua, que dejando libre en sas co- 
piosas condensaciones 6! calor latente de 
evaporacién que encerraban sas mo!éculas, 
constituye, digdmosio aei, el combustible y 
faerza viva de tan destractura m4&quina; es 
también evidente que lav condensaciones se 
verificaran de preferencia por la parte hacia 
donde inclina el ejo, y que eu la misma 
direco!6n se extendurd ¢] area de linvia, y 
por consigniente hacia eso mismo lado se 
trasiadaré la depresién y ja foerza viva del 
haracén, lo qve dar& por resultado Ja des- 
viacién del vortice en 61 mismo sentido. 

Por otra parte, y en confirmacién de lo 
expuesto, es un hecho positivo, que se halla 
demostrado hasta la evidencia en los Inmi 
nosos trabajoa de Loornis, qne el centro de 
la depresién avansa siempre on la misma 
direccién en que se extiende ei area de llr- 
via, y que cuando por una Causa cualquiera 
el area de llavia se deavia y se extionde en 
otra direcci6n, la tormenta ea tambiéa in- 
mediatamente desviada desu cureo primitt- 
vo en el mismo sentido que ol area de lluvia. 

Tratemos ahora de aplicar estas conside- 
raciones generales 2! caso concreto. Ya vi- 
mos que ja torments, al crozar cerca do la 
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Habana eu vortice, lievaba el eje inclinado 
4 la parte del S. En Vuelta-Abajo el eje de 
la tormenta llevabé cna marcada inciina- 
cién al tercer cuadrante, puesto que los 
vientos y chubaacos del 0, al S. fueron alif 
mucho m4s violentcs qae los de N. al E.; 
las condensaciones ee vertficaron de préefe- 
rencia por el cuadrantes SO. de la tormenta, 
y por aquel lado se extend{a consiguiente- 
mente el area de iicvia. El vértice de la 
tormenta, que al cruzar por cerca de la Ha- 
bana lievaba una direccién casi O, se ha- 
llaba, panes, sujete 4 dos impulsos: al impal- 
go adquirido, debido 4 la velocidad de tras- 
lacién que lo llevaba hacia el O, y alim- 

niso de la faerza desviatriz que lo impelia 

acia el S. 6 hacia el tercer cuadrante. La 
resultante de estos dos impulses faé la que 
siguié el vértice de la tormenta, inclinando 
por grados eu trayectoria al S. del 0. 

En Veracruz ja trayestoria del haracén 
iba ya muy irnclinads al S.. eupnesio que 
alii, segtin relacién escrita del capitan dei 
vapor-correo Ciudad de Oddiz, los primeros 
vientos ahuracanades faeron del NO. y los 
filtimos del NE.; de auerte qae la tormenta 
se lea preeenté por 6] primer cnadrante y se 
les alej6 por el 2° 

Tenemos, pies, el caso excepcional de 
una tormenta, cuys trayectoria en ves de 
recurvar para el N., como de ordinvario 
acontece, ha recarvado para el S., debido 
este raro fenémeno 4 Ja accién perturbado- 
ra de las corrientes euperiores de otra tor- 
menta eimultanea. 

El afio de 86 presensiamos e! caso de una 
tormenta en agosto, q2e avanzando répida- 
mente al O + NO., recarvé de una manera 
brasca 6 iuverosimil Antes de liegar al tré- 
pico; siendo aei que 'as tormentas de agos- 
to reourvan por ios 20 4 32 grados ds latt- 
tud. Aquello faé también debido, 4 mi 
parecer, como entonces indiqué, 41a accion 
perturbadora de las corrientes superiores 
de otra tormenta. 





Estos dos casos excepsionales espero han 
de dar mucha luz para resolver una cues- 
tién desuma importancia, y que hasta 
ahora, 4 mi modo de ver, no se halia re- 
suelta todavia. Tales la debatida cnes- 
tién de la marcha de los ciclones tropicales, 
tan regular y majestuoea en sus trayecto- 
Trias, que se extienden 4 veces 4 muchos 
centenares y toiles de mi!'as, 

Yo soy de opinién que Ia faerza direotiva 
de los huracanes en sus trayectorias, expli- 
cada de una manera andloga 4 como acabo 
de explicar la fuerza desviatriz en ol caso 
presente, reside en las corrientes euperiores 
generales de la atmésfers; sin que por eso 
admita en manera alguna que el clclin se 
forme en las altas regiones y se alimente 
de las corrientes superlores dela atméasfe- 
Ta, como pretende Mr. Faye, quien sin ha- 
ber observado un sélociclén, y sin tener en 
cuenta las observaciones de los demés, s6 
empefia on que los observadores y Meteoré- 
logos conciban un ciclén al revés contra la 
evidencia de los hechos. 

Precisamente en estos momentos se esté 
acabando de constrair un sencillo instru- 
mento, que he denominado Ciclonoscopio 
de las Antillas, y que espero ha de prestar 
fitiles servicios 4 la Isla de Cuba y & los 
Marinos que navegan por estos mares, fan- 
dado en la rotacién ciclonica y en el hecho 
fandamental deducido de mis propias ob- 
servaciones, de que las corrientsa ciclénicas 
inferiores en él ciclén son convergentes y 
las supsriores divergentes y tanto mAs di- 
vergentes cuanto m4s elevadas. Este solo 
hscho de observacién bastarja A echar por 
tierra la teoria de Mr. Faye, ei ya no tuvie- 
ra sobre si el peso abrumador del inmenso 
cimtulo de observaciones de mayor autort- 
dad que las mias, recogidas por miles de 
observadcres en todas las regiones del 
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de provecho prdctico para los navegant-s. 
Y con el mismo color est4n indicadas tam- 
bién las derrotas que Ja Oficina Hidrografi- 
oa recomienda como mejores en el mes oo- 
friente, tanto para vapores como para ba- 
ques de vela, basadas sue opiniones en graa 
parte en los estudios de Maury, eé! diatin- 
guido oficial de Ja Marina Americana cuyas 
investigaciones tanto han servido para he- 
cer mas segura y mas répida la navegacién 
por todos jo»mares de! G'c bo. 

Y oon tints roja, por d tim», eaté grafi- 
oamente trazada, y ademis explicada, la 
historia del mes préximo pasado en cuanto 
eoocierne 4 navegécién, tan completa como 

aede haceree en |ss datos recogidos hasta 
fe fecba de la pubiicacion de lacaita S8e 
ha tenid> may especial caidado, por ej-m- 
plo, en determicar ja posjcién de biqaes 
perdidos y otros estorbos para los navegan- 
tes,que andan al garete por esor m:re%, 
eefialando Jas ratas que han segauido desde 
ae por primera v ‘zs 86 tnve noticia dee los. 
Come la goleta W L. White. perdida en la 
gan tormenta de 13 de marzo al Norte de 
esbo Hatteras que después f.é cerrié.dose 
en direccién Esnordeste, y en la actualiiad 
se encuentra en ei derrotero de jos vs p res 
trasatidnticos, 4 medio cam!no entre Te'ra- 
nova y el Canal de Inglaterra, de coya go 
leta perdida sabemos que ya Ja han v eto 
treinta y tres veces, y nadie sabe cnénws 
baqses habr4n paezio de nochs en peligro 
wa proximidad de su casco. De otros mu 
whos caecs notables puede imporerse ouien 
qaiera examinar la catta, y squi m3 /imi- 
taré & mencionar el de Jas tozas do la gran 
balsa absniongia en una tempestad cerca 
de Nantacket, el 19 de diciembre p.6x mo 
pasado, qze han cruzado e! Ocearo y ab ira 
eitanal Norte de la isia de Madera. La 
banda irregular rojas qoe se ve en Ja carta 
ai Sar de Nueva Iag'aterra, Nusva E+cocia 
y Terranova, demarca el eapasie en que con 
mis frecuencia se encontraron niet as en 
septiembre. Las Jineas rojas gruesas, inte 
rrampidas 4 trechos, indissn el cureo de las 
tampestadss ccurridas en septiembre, y es- 
toy ci-rto de gue V. ha de notar con parti 
calar interés ja rota del cicién que el mes 
préozimo pseado barrié de parte 4& parte !a 
isiade Caba y lnege, de nn modo hista 








mente demostrado que su prolongada dura- 
clén faé ocasionada por un anticiclén que le 
cerré el paso por el Este. También me re- 
feriria 4 la excelente discusién por el pro 

feaor Garriott on 6! “‘Sammary and Review 
of International Meteorological Observa- 
tions” publicado por el ‘Servicio de Sefia- 
les de los Estados- Unidos”. 

Ex e| mspa adjonto hay an ejemplo de 
dos ciclones que 66 unieron, como podraé Vd. 
verlo, a) Este del Gran Banco de Terrano- 
va, donde e] 11 de septiembre se junté el 
que venfa de! Ozate con otro salido del Sur, 
y confandides los dos en uno sigateron su 
trayectoria hacia e] Nordeste; y semejantes 
oases son en realidad comanes. 

Consideremos ahora las condiciones me 
teorolégicas que cansaron la dejleriém de! 
huracén cubano, para lo snal nos sirven 
grandemente los informes contenidos en la 
Carta para Pilotos de actubre. El 5 de sep- 
tiembre, dia en que sali de Naeva York, 
habia uo fuerte anticiclén moviéndoss hacia 
6! Sadeste on direcoién de la costa meridio- 
nal del AtlAntico, y 4 bordo del vapor Oily 
of Alexandria se mantuvo el barémetro 
may alte casi todo e} tiempo que tardamos 
en ilogar al estrecho do Plorida. Movién- 
dose como se movia 6! ciclén los dias4 y 5, 
4 lolargo de la costa septentriona! de Cuba, 
en direccién Oeste cuarto al Noroeste, en 
circunstancias ordinarias habria recarvado 
al Norte y habria segaido le costa america- 
na del Atidotico. jNosdria sa deflexiin e- 
fecto de la oposicién del anticiclén, que lo 
desvié hacia Veracraz. E! sagando ciclén, 
comoseé ve en la carta, debié estar entonces 
cosa de doscientas millas al Norte de Santo 
Domingo, y el dia 7, cuando ya habia em 
pezado 4 recurvar hacia el Norte hizo una 
ligera deflexién hacia el Oaste, pero ésta no 
fué, ni en faerza nien extensién, més que 
lo preciso para que e! cicién pasase al rede 
dor y por detrds del anticiclén que avanza 
ba, y completé Ja curva mas al Ovate de lo 
que en casos comones hubiera sacedido, 

Conaides4ndolo de este modo que 4 mi 
ver, lo confieso, es el més plausibie, obvio 
es que mucho podria ganarse eatableciendo 
por medio dei telégrafo un cambio diario de 
observaciones, no e6lo con los Estados. Ual 
dos, que son el camino frecnentado por esas 








estoy preparando un informe para neo de 
los navegantea, y onalquier observacién 
adiciona , hechaen tierra 6 en el mar, po 
p'i-de m suoe que ser Ot), y de ella har éex 
press menolén, ademas de agradeceris, ep 
ol toforme impreso. Aprovecho esta opor 
taniaad pars expresar mi may cordial gra- 
titad al Excmo. Sr. Comandante General 
de’ Apoatadero, por los valiosor informes 
qae me han saministredo sua ofisinas, y 4 
otras mochas personas qae bondadosamen- 
te me han sux'iiado en mis trabsjos. 
Soy muy rerpetnoeamenpte, 
Your obedient servant, 
Kverett Hayden, 

Jefe del departamento os Meteorologis de 
Marios en ja Oicina Hidrografica de los 
Estados. U aldose 


Gran horacdén cubano del 1° al 7 de 
septiembre. 


(De Ja Carta para Pilotos, de octabre ) | 


Las primeras indicaciones de esta per- 
tarbacién atmosférica se notaron en la zona 
de les vientos geverales del Nordeste, al 
Este del meridiano 60, en los dias 30 y 31 
dé agosto, cuando e) tlempo achabascado, 
la marejada del Es-sudeste que iba en cons- 
tante aumento, y ja raépida formacién de 
nubes (cirrus y stratus) con macho faslla- 
zo por e! Este, avisaren que de ese lado ve 
nia un horacdo. 

E! inesperado cambio de ruta fa6 la pe- 
eullaridad maa notable de esta singular tem- 
pestad. Es bien sabido que los huracanes 
de las Antillas se muoven elempre hacia el 
Osste con a)gana inc)inaclén al Norte, cuya 
inclinacian al Norte va aumentando gra- 
dualmente hasta ilegar al vértice de la cur- 
va, y de allioen adelante es mayor ja curva- 
tura y mucho menor la velocidad del mo- 
vimiento de trasiaclén hasta completar la 
vuelta. Eneste haracén se ba visto ana 
excepclén de la dicha regia, debida quizaé 4 
que en los dias 6 y 7 hubo otra tormenta 
ciolénica bien caracterizada con e! centro 
ou las Bahamas, y a! mismo tiempo preva- 
leci6 upa area de barémetro muy elevado 
en los Estadas Centrales de la costa del At 
lantico. 
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am noon, 

Estos dos casos excepclonales espero han 
de dar mnocha Juz para resolver una cues- 
tién desuma importancia, y que hasta 
ahora, 4 mi modo de ver, no se halia re- 
euelta todavia. Tales la debatida ones- 
tién de ls marcha de los ciclones tropicales, 
tan regular y majestuoea en sus trayecto- 
rias, que 66 extieaden A veces & muchos 
centenares y totles de mi!'as, 


Yo soy de opinién que la faerza direotiva 
do los huracanes en sus trayectorias, expli- 
cada de una manera andloga 4 como acabo 
de explicar la faerza desviatriz en ol caso 
presente, reside en las corrientes superiores 
generales de la atmésfers; sin que por eso 
admita en manera alguna que el olclon se 
forme en las altas regiones y se alimente 
de las corrientes superlores dela atmésfe- 
Ta, como pretends Mr. I'aye, quien sin ha- 
ber observado un aélociclén, y ain tener en 
cuenta las observaciones de los demas, se 
emperia on que los observadores y Meteoré- 
logos conciban un ciclén al revés contra la 
evidencia de los hechos. 

Precisamente en estos momentos se esté 
acabando de constrair un sencillo instru- 
mento, que he denominado Ciclonoscopio 
de las Antillas, y que espero ha de prestar 
fitiles servicios 4 la Islade Cuba y & los 
Marinos que navegan por estos mares, fan- 
dado en Ja rotacién ciclénica y on el hecho 
fandamental deducido de mis propias ob- 
servaciones, de que las corrientea clolonicas 
inferlores en el ciclén son convergentes y 
las superiores divergentes y tanto mas dl- 
vergentes cuanto m4s elevadas. Este solo 
hscho de observaci6n bastarja A echar por 
tierra la teoria de Mr. Faye, si ya no tuvie- 
ra sobre si 6l peso abrumador del inmenso 
cimulo de observaciones de mayor autort- 
dad que las mias, rocogidas por miles de 
observadures en todas las regiones del 
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de provecho practico para jos navegant-s. 
Y con el mismo color est4n indicadas tam- 
bién las derrotas que Ja Oficina Hidrografi- 
oa recomienda como mejores en el mes co- 
rriente, tanto para vapores como para bu- 
<jaes de vela, basadas sus opiniones en graa 
parte en los estudios de Maury, e! diatin- 
guido oficial de Ja Marina Americana cuyas 
investigaciones tanto han eervido para hs- 
cor mas segura y m4srépida la navegaci6a 
por todos joemares del G'cbo. 

Y con tints roja, por & tim», eat& grafi- 
osmente trazada, y ademis explicada, la 
historia del mes préximo pasado en cuanto 
eoociarne 4 navegacién, tan completa como 

aede haceree en |0s datos recogidos haata 
A fecha de la pubiicacion de lacaita 8e 
ha tenid> may especial caidado, por ej+m- 
plo, en determioar la posjcién de biqaes 
pordidos y otros estorbos para los navegan- 
tes,que andan al garete por eso mires, 
eefialando las ratas que han segaido desde 
que por primera v -s 86 tnve noticia dee los. 
Comoe ja goleta W L. White. perdida en la 
gran tormenta de 13 de marzo al Norte de 
esbo Hatteras que después fué cerrié dose 
en direccién Esnordeste, y en la actualtiad 
se encuentra en oe! derrotero de los v+p’ res 
trasatiAnticos, 4 medio cam!no entre Te'ra- 
nova y el Canal de Inglaterra, de caya go 
leta perdida sabemos que ya Ja han v eto 
treinta y tres veces, y nadie sabe cnénws 
baqses habran paezio de nochs ea peligro 
wa proximidad de su casco§ Da otros mu- 
whos casos notables puede imporerse quien 
qaiera examinar la carta, y squi m3 /iml- 
taré & mencionar ei de las tozas do la gran 
balsa absnioneta en una tempestad cerca 
de Nantacket, el 19 de diciembre p.6x mo 
pasado, qre han cruzado el Ocearo y ahora 
eita4nal Norte de la isia de Madera. La 
banda Irregular rojas qae se ve en !a carta 
al Sar de Nueva log'aserra, Nuava Ercocia 
y Terranova, demarea el eapasiy en que con 
mis frecuencia se encontraron piel as en 
septiombre. Las jineas rojas gruesas, inte 
rramypidas 4 trochos, jadisan el cureo de las 
tampestadss ccurridias eo septiembre, y es- 
toy cl-rto de que V. ha de notar con parti 
oalar interés ia rata del cicién que el mes 
préximo pseado barrid de parte & parte 'a 
isiade Caba y loege, de on modo hasta 





mente demostrado que su prolongada dura- 
clén faé ocasionada por an anticiclén que le 
cerré el paso por el Este. También me re- 
feriria 4 la excelente discusién por e! pro 
feaor Garriott en el ‘“‘Sammary and Review 
of International Meteorological Observa- 
tions” publicado por el ‘Servicio de Sefia- 
les de los Estados- Unidos”. 

En el mspa adjonto hay an ejemplo de 
dos ciclones que &6 unieron, como podraé Vd. 
verlo, a) Este del Gran Banco de Terrano- 
va, donde el 11 de septiembre se junté el 
que venia de! Ozate con otro salido del Sar, 
y confandidos los dos en uno siguteron eu 
trayectoria hacia el Nordeste; y semejantes 
casos con en realidad comanes. 

Consideremos ahora las condiciones me- 
teorolégicas que cansaron la dejlexién del 
huracén cubano, para lo enal nos sirven 
grandemente los informes contenidos en la 
Carta para Pilotos de actubre. El 5 de sep- 
tiembre, dia en que sali de Naeva York, 
habis uo fuerte anticicién moviéndoss hacia 
6! Sadeste on direccién de Ja costa meridio- 
nal del Atlantico, y 4 bordo del vapor City 
of Alexandria se mantuvo el barémetre 
muy alte casi todo e] tiempy que tardamos 
en ilogar al estrecho do Plorida. Movién- 
dose como se movia e! ciclén los dias4 y 5, 
& lolargo de la costa septentriona! de Cuba, 
en direccién Oeste cuarto al Noroeste, en 
clreunstancias ordinarias habria recarvado 
al Norte y habria segaido le costa america- 
na del Atidotico. jNo sdria sa deslexiin e- 
fecto de la oposicién del anticiclén, que lo 
desvié hacia Yeracras. E! sagando ciclén, 
comose ve en la carta, debié estar entonces 
cosa de doscientas millas al Nortede Santo 
Domingo, y e! dla 7, cuando ya habia em 
pesado 4 recurvar hacia el Norte hizo una 
ligera deflexién hacia el Ooste, pero ésta no 
fué, ni en faerza nien extensién, mae que 
lo preciso para que e! cicién pasase al rede 
dor y por detraés del anticiclén que avanza 
ba, y completé la curva mas al Oveste de lo 
que en casos comones hubiera sacedido, 

Consides4ndolo de este modo quae 4 mi 
ver, lo confieso, es el mas plausible, obvio 
es que mucho podria ganarse eatableciemdo 
por medio dei telégrafo un cambio diario de 
observaciones, no edlo con los Estados. Ual- 
dos, que son el camino frecnentado por esas 





estoy preparando un informe para uso de 
los navegantes, y onaiquier cbservacién 
adiciona , hechaen tierra 6en el mar, no 
p‘icde m snoe que ser G‘il, y de ella har éex- 
press meneién, ademaés de agradeceris, en 
ol informe impreso. Aprovecho esta opor- 
tanidad pare expresar mi muy cordial gra- 
titad sl Exemo. Sr. Comandante Genera! 
de Apostadero, por los valiosos informes 
qae me han saministredo sus ofitinas, y 4 
otras mochas persoras qae bondadosamen- 
te me hat aux'liado en mie trabsjos. 
Soy muy rerpetnoeamente, 
Your obedient servant, 
Everett Hayden, 

Jefs del departamento ¢o Meteorologis de 
Marina en la Odcina Hidrografica de los 
Estados- U aidos. 


Gran huracdén cubano del 1° al 7 de 
septiembre. 


(De Ja Carta para Pilotos, de octubre ) | 


Las primeras indicaciones de esta per- 
tarbaci6n atmoeférica se notaron en la zona 
de los vientos generales del Nordeste, al 
Este del meridiano 60, en los dias 30 y 31 
dé agosto, cuando el tiempo achubascado, 
la marejada del Es-sudeste que iba en cons- 
tante sumento, y ja répida formacién de 
nabes (cirrus y stratus) con mucho fasila- 
zo por el Este, avisaren que de ese lado ve- 
nia un horacén. 

El a cambio de ruta faé la pe- 
cullaridad mds notable de esta singular tem- 
pestad. Es bien sabido que los huracanes 
de las Antillas se muoven elempre hacia el 
Oeste con algana inclinacién al Norte, cuya 
inclinacién al Norte va aumentando gra- 
dualmente hasta ilegar al vértice de la cur- 
va, y de alli en adelante es mayor la curva- 
tura y mucho menor la velocidad del mo- 
vimiento de trasiaci6n hasta completar la 
vuelta. Eneste haracdén se ba visto ana 
excepclén de la dicha regia, debida quiz4 4 
que en los dias 6 y 7 hubo otra tormenta 
ciclénica bien caracterizada con e! centro 
eu las Bahamas, y al mismo tiempo preva- 
leci6 una area de barémetro muy elevado 
= - Estadas Centrales de la costa del At- 
lantico. 











DRAPER’S SELF-FECOnDING THERMOMETER. 


DESCRIPTION OF THE INSTRUMENT 4 
AND DIRECTIONS FOR ITS USE. gives a perm:nent 


and continuous rec- 


ord in ink of the 

temperature. The 

chart indicating 

hours of the day and 

days of the week, 

gives the degrees of 

temperature from 20° 

below zero to 110° 

above. All instru- 

ments are accurately 

adjusted and _ war- 

ranted. The record 

is easily read and ab- 

Z solutely correct. Sold 

“DR Dan. praver® i, by the leading in- 
STF-RtcoransraeuT ER i strument dealers and 
j | PATENTEO 1887 opticians throughout 
THE DRapeRMrG Co. yy the United Statesand 


152 FRONT ST. 
NEW YORK. Canada, and by 


This thermome’er 


The DRAPER 
MANUFACTURING CO., 


frotected by Letters Patent in the United States, Canada, Great Britai: © 
Sunaen, Germany, haste’, Hungary and Belgium. Owners of the United 
STANDARDIZED AND WARRANTED. States and foreign 
MANUFACTURED BY THE patents, 152 Front 
DRAPER MANUFACTURING COMPANY, S 
152 FRONT STREET, NEW YORK CITY. . treet, New York. 


BAILEY’S 20 IGG COSMOSPBERE 
With metal coverings and constellation 
figures is worth “all the Globes and Tel- 
Inrians ever constructed for making 
plain the causes of Celestial phenomena.” 
“The constellations and their motions 
are shown in correct position and not 
reversed as in the ordinary Celestial 
globes.” 

“The changes of seasons and varying 
length of daysare clearly shown.” “An 
indispensable help in teaching Astro- 
nomical facts.” 

Correspondence solicited with one 
good teacher in each State who has the 
ability to sell goods and time to devote 
to it. Address 


MICHIGAN SCHOOL FURNITURE CO., 


Northville, Wayne Co., Mich. 























STANDARD THERMOMETER. 


LRCIBLE. AAAS NW ACCURATE 


5 inch Dial. 8 inch Dial. 


$3.00. 
me 


(Metallic.) 


Special Thermometers for Meteorologists with or without Telemeter 
attachments. 


AGENTS: 


THE FAIRBANKS SCALE HOUSES 


In the principal cities of the United States. 





Medical and Surgical Sanitarium, Battle Creek, Michigan. 


THE LARGEST SANITARIUM IN THE WORLD. 


This Institute has for many years enjoyed an increasing patronage from all parts of 
the United States and Canada, during which time more than 10,000 Patients have enjoyed 
the benefits of its unrivaled facilities for the treatment of all forms of Chronic Diseases, 
including ay oy departments for the Eve, Ear, Throat, and Lungs, together with dis- 
eases peculiar to each sex. Every Remedial Agent of Known Value is Employed. 

The managers have spared no expense to perfect the appliances of the Establishment 
to the highest degree, and regardless of cost; and a personal acquaintance with the lead- 
ing Sanitariums of both this country and Europe, enables us to say that no where else in 
the world can the invalid in search of health find so great an assemblage of means and 
appliances for combating disease as found here. 


Address, for circulars and further information, inclosing stamp, 
SANITASIUM, Battie Creek, Mich. 








